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CHAPTER I 
INTRODUCTION TO THE PROBLEM 
1. Information about the School Camp 
Program in Newton, Massachusetts 
Overview or the school camp program.-- Each school 
year, ell sixth-grade children enrolled ia the Newton Public 
Schools have the opportunity to participate in the school 
camp program. Usually, three classroom groups with their 
teachers, take part in the program at one time. The group 
leaves school on a MOnday morning, spends the entire school 
week at camp, and returns to the school at closing time the 
following rriday afternoon. 
The program is in operation throughout the fell, win-
ter, and spring seasons. The children ere housed in winter-
ized dormitories, and are instructed by members of the camp 
starr, assisted by science specialists from the Newton Pub-
lic School system. The cost of the program is shared by 
the City of Newton and the parents or the children partici-
pating in the program. 
The school camping trips ere a major pert or the Field 
Science and Conservation Program of the Newton Public Schools. 
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2. The General Philosophy 
of the Progrsm 
I 
Group livins.-- The social understandings and appre-
ciations that can accrue from a group living am w:~ming 
together for an entire week are manifold. The very nature 
of t~ program makes possible the attainment of goals not 
ordinarily practicable in the classroom. In living and 
working together around the clock, it becomes apparent to 
the child that he has a vital responsibility to the group. 
"He begim to realize that the contributions he makes are 
essential to the group. It must follow then, that he appre-
ciates and becomes aware of the contributions of others to 
his well be mg. n JJ 
Educational opportunities.-- The principal purpose of 
the Field Science am Conservation Program is to augment 
the classroom. science teaching at the sixth-grade level. In 
many IWii.YS tbe program can be likened to an extended field 
trip, and offers unusual educational opportunities. "Not 
only does it supplement and revitalize the school curriculum, 
but also allows re-evaluation of the present curriculum 
with extensions of it into areas not easily covered in the 
lJNewton PUblic Schools, Division of Inst1~ction, Guide to 
Scbools Planning Field Science and Conservation Trips, 
Newton PUblic Schools, Newton, Massachusetts, 1956, p.2. 
Mimeographed. 
olassroo~ or not ooTered at all." !I 
The Guide to Schools Planning Field SCience and Con-
senation Trips illustrates the educational opportunities 
inherent in school camp situations by developing the con-
Y se1~ation theme in the following way: 
"Boys and girls wl.Jo have the privilege of em:-
barking on a camping expedition of the type p: o1110ted 
by our schools, are brought close to the reall ty of 
many problems which have previous:~¥ been in the 
realm of the imagination. Soil and its consenation, 
for example, are tetter understood if one is at the 
actu&l. scene of erosion and erosion control. When 
millions of dollars are spent to build dams and buy 
land for back water areas, some understanding of it 
should be developed. Young minds can more easily 
grasp the significance of these and similar pm;jects 
when they are on the scene and a1•e able to actually 
see the proJeats in three dimensions. An un,rotect-
ed watershed which shows t~ destructive effects of 
rushing water, is !8aning:f'ul to tbe inquisitive 
youngster. It is from e xpe rienc es such as these 
that the youngster may f!.nd the basis of understand-
ing tbe accumulation of soil in gutters, the wash-
ing away of lawns at home, and the gradual destruct-
ion of various and sundry things in communi ties." 
The Glide further develops the conservation idea to 
include other factors in improper erosion control, 
Similar arguments can be developed in the areas of 
the natural sciences. Tbe trees, plants, birds, and flowers 
1/ Newton PUblic Schools,op.cit., p,2. 
y Ibid., p.2. 
3 
ot a giYea commuaity are r~uad in modified aumbers sad 
kinds in the immediate school surrouadings. "To get to 
lalow them better and to see thu 1a symbiotic living, 
one must go to the areas whero such conditions exist.~ 
3. The Teachers' Role in 
the Sohool Camp Program 
Teacher plaanins. -- SeYeral weeks prior to the sched;o 
uled trip, the classroem teachers involved meet and draw 
up the necessary organizational lists tor table groups and 
wark groups. At this same time, they prepare aad submit a 
brief summary of the general theae, or science objectives, 
tor the week, ud a list or specific areas ia science to 
be conred. This inforll!ltioa is placed in the hands or ':: • 
the statr iastructors or the camp a full week in advance of 
the campiag trip. This practice enables the start to pre-
pare lessoas and arrange experiences that eDhance the class-
room teaching done prior to the trip. 
Class preparedness.-- To derive the greatest possible 
learning frem the camping experience, a considerable amount 
of classroom teaching should be accomplished prior to the 
trip. The teacher is tree to develop her science program 
around the iaterests of her class. The extent of preparedness 
of the class is dependent upon: 
!I M·. p. z. 
\ l •.•.• '. ' .. 
1. The amcnnt of time available for science teaching 
2. The availability of resource material 
3. The general interest and ability of the group 
4. The background of the teacher 
4. statement of the Problem 
Proposed handbook.-- As an aid to those teachers tak-
ing part in the school camp program, the writer proposes 
to construct a handbook consisting of the following parts: 
1. Fifty suggested classroom activities applicable 
to the pre-camp classroom science teaching, 
stating materials needed and procedure. 
2. A bibliography of suitable films and filmstrips 
available through the Department of Audio-Visual 
Aids in Newton. 
3. A bibliography of children's books relative to the 
teaching of these activities available through 
'"!"J...., 
the Boys' and Girls' Library in Newton. 
4. A bibliogra];hy of conservation and resource materials. 
5. A list of resource speakers available in the area. 
5. Justif'ication of the Problem 
Presented to a seminar group.-- On November 22, 1958, 
the problem. was presented to a seminar grwp of graduate stu-
dents at Boston University School or :Fliuoation. The g:L"'up 
concurred that a need existed for the handbook, and they 
offered suggestions that the writer has included in the 
study. 
I 
Ju,stification P.t'-' research.-- The school camping ex-
perience, for all practical purposes, can be thcught of as 
an extended field trjp or excursion. The methods and tech-
nique used in conducting a field trip are applicable to the 
school camp trip. In either case, before the stulents are 
taken on a trip " •••• they should be provided with a store 
of background material, concepts, and information. Unless 
they have some idea befaa:ehand of what they a1·e going to 
see and what they are expected to leam they may be bewil-
l/ dered ·" "The student must know the educational purpose 
of the trip ••••• And they must understand the relatianship 
between the trip and the unit of study being carried on in 
"Y 
the classroom. 
rn emphasizing the .iJII.portanoe of classroom teaching 
before taking a field trip, O • .A. 
following in .Audio-Visual Methods 
Wheeler has stated 
'§/ 
in Teaching: 
the 
if Lester B. Sands, Audio-visual Procedures in Teaching, 
The Ronald Press Cbmpany, New York, 1966, p. 60. 
2/ Harold E. Tannenbaum, "Is This Trip Necessary?", The 
'SOie!J!Ce Teacher, (March, 1969), 26; 119-21. 
3/ 0. A. Wheeler, 
lrryden Press , New 
The 
~What one sees depends upon what one has seen pre-
viously. A student's past experience will influence 
the meanillgs he obtains f'rom a field trip. And these 
past experiences can be ~ganized into hypotheses 
that can be used for subsequent intelligent seeing. 
In other words, What a student has seen prior to a 
field trip oan be organized into new questions to be 
answered, new purposes to be achieved, things to be 
discovered. We all tend to see what we are look-
ing for. ~nee the great need for planning the ob-
serving in advance of a field trip. 11 
~uestionnaire results.-- As further Justification for 
the need of the handbook, the Newtm teachers participating 
in the sahool camp program responded overwhelmingly in 
., 
favor of the proposed handbook, and offered many significant 
comments. (See appendh:.) 
6. Limitations of the Problem 
NUIDber of teachers.-- Only the sixth grade teachers are 
involved in the camping program. Therefore, tre number of 
teachers qualified to respond to the questionnaire in regard 
to the handbook is limited to sixty-five. 
Type of activiti_M.-- The handbook is concerned with 
the teaching preceding the camping experience, only. 
Number of activities.-- The handbook includes representa-
tive activities and cannot include all possible activities. 
Science content.-- The handbook is concerned with science 
teaching, and no attempt has been made to give aid in adminis-
trative organization or social considerations of the school 
camp program. 
7. Definition of' 'l'eims. 
School Calllpine; program.-- This is tbe tel·m .. applied to 
tbe practice of taking a classroom group, together with its 
teacrer, on a planned trip fmay from the classroom to a camp 
site for an extended period at time, usually a week's dura-
tion. 
Field Science and Conservation Pl·ogram.-- This term is 
applied to a service supplied to the teachers and pupils in 
the Newton Public Schools wherein classes are taken out of 
tbe classroom and instructed in phases of the science pro-
gralll that are best taught outside the classroom. 
Outdoor education.~- All those things which can be best 
learned outside the classroom about the natural environment. 
Pre-camp classroom science teaching.-- This term is 
applied to the science teaching associated with school camp 
programs. It is done in the classroom, before €J)ing on the 
camping trip, and centers around the science material cover-
ed during tbe school camping trip. 
e 
CHAP.rER II 
REVIEW OF RELATED RESEARCH 
1. the Place of School Camping 
in Education 
Pi.oneer school camp program.-- School camping is a re:&-
tively new idea in education, lmving its feeble beginnings 
a little more than twenty years ago. Three scl1001 camping 
projects tlllit have led the way are: "Camp Tappan, operated 
by the Tappan Jr. High Sohool of Ann Arbor, Michigan; Clear-
water Camp, operated by the public schools of Battle Creek, 
Michigan; Camp Cuya.maca, operated by the San Diego, Califor-
1/ 
nia City-County Camp Conmission. DeWitt points out the 
value of these experiments. He conments: "These trials at 
educational camping were evaluated subjectively or objective-
ly. and all of them have lived up to the preliminary hypo-
thea is. 'Ihey proved so educationally sound that all r£ them 
El 
are being continued in sow form." 
Along this same vein, Harrison points out that: 
JJ .h•ank L. Irwin, Theon. of Camping, A.S. Barnes and 
Company, New York, 1950, p. 146. 
R.T.DeWitt, "Cam~ing :ij:ducation - A Pl).ilosophy," 
Elementary Princ~pal \February, 1949), 28:3-5. 
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"School camping has proved itself to be a wise and sound 
1/ 
educational investment wherever it has been attempted." 
Donaldson refers to the school camp program as" •..• the apex y 
of outdoor educll,tion programs." 
Need for school camping.-- The school camping program 
has developed from a felt need on the part of educators. 
Manley and Drury indicate this in Education Through SChool 
Camping by writing: "School camping has developed largely 
because of tll3 search for a child-centered curriculum tl:iat 
~ 
would provide direct 1e arning experiences for children." 
MacCampbell suggests that population pressures augment the 
1/ 
need for school camping when he writes: 
"As our urban centers of population increase. 
both in number of people and physical area, nature 
and the rural areas are pushed further and further 
away from city childl"en. An understanding of nature 
and its processes, of conservation of natural re-
sources, and the fun to be had outdoors, is essen-
tial to the education of young children." 
'JJ Paul E. Harrison, "Education Goes Outdoors!" The Journal 
of the .1\merican Association for Health, Physical Education, 
Recreation (December, 1953), 24: 20-21. 
§./ George W. Donaldson and Louise E. Donaldson, "Outdoor Ed-
ucation, A Definition, "Journal of Health, Physical Education, 
Recreation (May, 1958), 29: 1?-19. 
~ Helen Manley and M.L. Drury, Education Through SChool Camp-
ing, The c.v. Mosby.Company, New York, 1952, p. 7-9, 
4/ James c. MacCampbell, "Teachers are Concerned With the 
~rowing Edge," Educational Leadership (December, 1955), 14: 
151-155. 
Dan T. Williams, Superintendent of the Garvey School 
District, South San Gabriel, California, emphasises the mean-
ingful character of education gained through the camping y 
program. He says: 
"In camping and outdoor education first-hand ex-
perience for children has come to mean much in mak-
ing education meaningful, in causing the Je arning to 
assume a functional slant. It has been said that 
we lea1·n what we live. If this is true, children 
who participate in the camping and outdoor education 
program certainly have the opportunity to live and 
eXperience the richness of living and to participate 
in an environment that provides a resourceful frame 
of reference not only at the time of the camping ex-
perience, but persists through the balance of the 
year." 
Extent of the program.-- OVer a period of a few sho1·t 
years," •••• school camping has boomed to the point at which 
it is estimated some 300 school districts in the United 
States offer some sort 
2/ 
gl'ade levels ... - anith 
of camping experience at one or more 
reports that nearly half the states 
'£/ 
now have some kind of school camping pro gram. Harman re-
ports that school camping programs are being conducted in 
the following states: California, illinois, Indiana, Massa-
chusetts, Michigan, Missouri, New York, Ohio, Texas, Wash-
if Elizabeth Pellet (Compiler), In School-Out af Doors, 
Monograph, By Authority of the Board o:f' School Trustees, 
Garvey School District, South San Gabriel, California, 
1953, p. 5. 
FJ George W. Donaldson, op.cit., p. 1?-19. 
3/ Julian W. Smith, "Adventures in Outdoor Education," 
Tournal o:f' Health P sical Education Recreation (June, 
19 5 • 6: 8-9, 18. 
!I ington, and Wy-oming. 
Value of tbe program in the field of human relations.--
Much bas been written concerning tbe value of the school camp 
program in terms of human relations. The writer agrees with 
many of his fellow teachers who have taken part in the school 
camp program in Newton that this might well be the most val-
uable aspect. of the program. 
This point is made clear in the Dearborn Outdoor School 
Program Manual: "Perhaps the most important contribution 
that tbe program bas to offer is in the field of human re-
lations. The opportunity a teacher has to live with her 
children 24 hours a day provides 
of children that can be attained 
insights and understandings y 
in no other way." 
MacCampbell reinforces this idea with his statement: 
"In school camping Lchildren_j •••• learn about nature as well 
as about themselves and others. This e:x;perience is a pro-
cess of living, working 
consider invaluable for 
am thinking together that teachers 
'b' 
themselves and others." 
Elinor M. Johnson, Science and Conservation Consultant 
I/ Dorothy Chestnut Harman, Davidson and Ernest White, 
"What is Outdoor Education?" California JoUl•nal of Elementary 
~ucation (November, 1957), 26: 71-78. 
Y D~vision of Elementary and Junior High IBstraotion, 
Dearborn Outdoor School Program,Pamphlet Number 5, Dearbol'".ll 
PUblic Schools, Dearborn, 1955, p.2. Mimeographed. 
~ MacCampbell, op.cit., p. 161.65. 
13 
for the Newton Public Schools, writes in the May-June, 1959 
issue of Massa6husetts Audubon the following comment on the 
J:i 
value of camp programs: 
"How do we measure the value of such a program? 
It is so difficult to measure growth in attitudes am 
understandings. However, we do know that this pro-
gram makes a tremendous impression on children. In 
a recent survey conducted by a graduate student, the 
.following question was asked of six classes of Newton 
junior high school students. "What was the most worth-
while experience you had in the elementary school?" 
Despite the fact that the English teachers made no 
explanation beforehand, 51 per cent of the students 
described in some detail their school camping exper-
iences. It was d1•amat ically illustrated how vividly 
these days had remained in the minds of those students. 
Vve have oh file hundreds of letters from· children tell-
ing of the e:xpe riences they enjoyed most." 
Value of prosram as a science teaching method.-- Sharp, 
a pioneer in the school camp movement, gives certain per-
Y 
spective to the program with this often quoted remark: 
"The basic thesis of outdoor aDd canping educa-
tion is: That which can best be Je arned inside the 
classroom should be learned there; and that which can 
be best learned through direct experience outside the 
classroom, in contact with native materials and life 
situations, should ~here be learned." y 
Sharp goes on to point out: "Outdoor education should 
grow out of the actual courses of study and teaching mater-
1/ Elinor M. Johnson, "School Camping in Ne1v England," 
Massachusetts .Audubon. (March-April, 1959), 43: 157~60. 
y L .B .Sharp, "Basic Considerations in Outdoor and Camping 
Education," The Bulletin of the National Association of Sec-
ondary-School Principals, (May, 1947), 31:43-47. 
3/ L.B. Sharp, op.cit., p. 43-47. 
ials of tre classroan, and should simply take itself out 
into the world as far as experience dictates and facilities 
permit." 
Pike, in outlining the contribution outdoor education 
can make to the teaching of science, makes these prelimin-
!/ 
ary remarks: 
"Science insists upon sensory observations made 
directly from nature as the primary source of know-
ledge •••• Outdoor educaticn can help individuals to 
understand these areas of scientific progress am thus 
add to their general understanding of certain funda-
mental concepts wbich scientists and others believe 
to be essential to the continued progress of society." 
Several writers. in tbe scbool camp field think of the 
camp as a laboratory. Donaldson and Lambert . express the .ir 
views on this theme as follows: "The school camp is best 
can ceived as the laboratory where teachers and children go 
to learn about those asps cts of the outdoors which cwnot y 
be learned in the classroom." 
Harmon, Davidscn and White feel that school camping 
provides opportunities for children to " •••• practice the 
methods of the scientist: exploring, discovering, collecting 
evidence, recognizing problems, planning, proposing, testing, 
!/ Kenneth Pike, "Outdoor Education Contributes to Science 
and Conservaticn Education1" California J"ournal of Elementary Education. (November, 1957J, 25: 79-86. 
2/ George W. Donaldson and Hope A. Lambert, "School Camp 
Outdoor Laboratory for Enriched Leaming Exper~noes," 
Camping Magazine. (May, 1956), 18: 17-18. 
experimenting, investigating, suiiJilarizing, and evaluating;" 
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Building attitudes.--A questionnaire was sent out to 
over 1500 children from the Long Beach, California schools 
wlX> bad participated in the school camp program at the sixth-Y . grade level. or the group questioned, 144:9 rep:!l'ted a new 
realization of the impo1'tance of good outdoor manners and 
practicing conservation; 1420 students 1<eported gaining new 
concepts of the importance of protecting forests against 
fire; 1443 reported that they understood better the place 
and purpose all creatures and plants have in tbe total 
scheme of life; an:l 1204 said that they le amed new things 
about nature conservation, animals, trees and other plant 
lite. 
Harmon, Davidson and White also comment on the pesibil-
ity of the outdoor camping program helping to build attitudes 
:' / 'll 
in the minds or children. ~They write: 
"The school camp affords unique opportunities 
for all wbo attend to have successfUl experiences, As 
children participate in the activities, they are explor-
ing nature, lea1ning about fire prevention, erosion 
control, tree culture, stars, weather, and rooks ••••• 
developing valuable understandings and app1•eoiations; 
1/Harmon, Davidson, White, ,o:.p. cit. pp. ?5-?8. 
r,j .Adopted from, Helen J. Ashcroft, "Attitudes of Children 
'l"oward Ou1:13ic!Jor Education," California JournAl of El ementar7 
Education, (November, 195?) , 25: 96-101. 
~ Harm:m, Davidson and ·wl'hite, tap- cit. pp. ?1-?e. 
and acquiring knowledge, skills and desirable atti-
tudes concerning conservation of natural and human 
resources," 
Trends in the school camp program.-- Little material 
haa been written predicting the future of school camping. 
However, much that has been written in the area implies a 
continued expanding interest in the program. M9ans does 
put forth this conunent about the fUture of school camping: 
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"Outdoor education is rapidly expanding as a 
natural revolt of our a~ against complete mechaniza-
tion; man occasionally desires a return to things more 
primative. Elementary se'hools will rapidly provide 
programs of conservation and natural science educa-
;tion through school camping where basic leaJ.•nings will 
be possible. This progL'am will be au~nted by all 
kinds of special opportunities in outdoor education 
and recreation for all a~ levels. The classroom and 
the school grrup will become far more roo bile." 
2. Teacher-pupil Preparation 
The relationship between tl::e school camp and the 
curriculum.-- A well defined relationship must exist between 
the school camp program and the school curriculum. Williams y 
states his point of view as: " •••• Camping and Outdoor Edu-
cation is conceived to be an extension of tl::e classroa:n work, 
an extended field trip, if you please, •••• that constitute an 
integral and natural part of the cuiTiculum in science and 
JJ Louis E. Means, "Tomorrow's Programs of Recreation and 
Outdoor Education," Journal of Health Education, 
Recreation (September, 1958 , Vol. 29: 
21 Elizabeth Pellet, op.cit., p. 6, 
1'7 
conservation." 
Donaldson and Lambert are most emphatic on this point. 
JJ They state: 
"The only justification for schools offering camp-
ing experiences to their youngsters lies in the fact 
that tbe outdoors offer educational opporttlllities not 
fotllld in the classroom. 
It follows, then, that the activities in which 
the children engage in a school camp should be direct-
ly related to the school experiences of these same 
children. 
Thel'e is no more reason for taking a group of 
children into the outdoors when tbey have no specific 
purposes of their own for going than there is for 
taking a class to the library just because the school 
happens to have one." 
gJ 'Y 
Both Sugarman and Pitluga agree that the field trip 
must be an extension of the classroom work. 
In relating the school camp program to the curriculum, 
i/ Manley and Drury comment: 
"Camping in the schools affords all school-age 
children the opportunities of camping tied in with 
the entil'e educational scheme, so that life in camp 
and tbe schoolroom will not be widely different ex-
periences, but all the values of each will be inte-
grated into one educational pattern." 
William Gould Vinal, affectionately regarded as the 
"dean" of the outdoor education movement, considers it im-
portant to relate the outdoor pro gram to the entire curri-
!/ George W. Donaldson and Hope A. Lambert, op.cit., p.l7-18. 
gJ Ruth Sugarman, "Field Trips in the .:llementary SChool," 
Education (September, 1966), 77: 49-51. 
3/ George E. Pitluga, "The Science :£xcursion as a Teaching 
'T'echnique," School Science and Mathematics. (May, 1947) ,47:460-9. 
iJ Manley aiJl Drury, op .cit., p. 15. 
!I 
cul'tllD when he comments: 
"Functional outdoor undertakings call for and justify continuous emphasis in English, mathematics, 
science, health, safety, physical training, creative 
arts, recreation and social science. Furthermore, 
it is hoped that we have passed fran the subject 
centered c ID:"riculum to the more vi tal child - and -
community way of life. " 
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Importance of pre-teaching.-- ~ducators elJ? erienced in 
school camp programs recogpize the impol'tance of preparation. 
"We know from past experiences that a class group that is 
well prepared •••• is the group that accomplishes the most y 
and learns to a better advantage." In a similar vein: 
"Classes which colll9 to CB..llil with a well-defined objective 
of their own are far ahead of those who do not. Pre-camp §) 
planning assures continuity of experience •.•• " 
The field of science lends itself to using the field 
!I 
trip as a teaching technique because: "'·'Going to see~ is 
an important part of any effective science program. When 
teachers, pupils, and the adults in the place to be visited 
work together in planning and carrying out the excursion 
iJ ·William Gould Vinal, The Outdoor Classroom for Outdoor 
~iving, Vineball, R.F.D. Cohasset, Mass. l952, p. 3. 
y Dearborn Public Schools, Q;p. cit., p. 2. 
I!J Manley and Drury,§. oit., p. 187, 
Huggett, 
The Dryden 
the results are most likely to be tbose we hoped for." 
Under the heading of "Teacher-Student Preparation," 
Wheeler lists seven points of preparation prior to taking 
lt 
a field trip. Five of these have a direct bearing upon 
classroom ins1a•uction~ preparation. These five are listed 
v 
as follows: 
"1 • .Arouse student interest in the trip. (by class 
discussion, photo~aphs, bulletin boards, and other 
similar materials. ) 
2. Discuss with the students the pl'oblems that 
the trip can help solire. 
3. Make clear to the students the purpose or 
purposes of the trip. 
4. Develop background by consulting reference 
materials. 
5. Work out with students the specific points 
to observe during the trip." y 
Wheeler oonclud4s his list with the comment: "The 
value of the trip depends upon the quality of the teacher-
pupil preparation." 
Establish purpose.-- Every field trip should be planned 
with well established goals in mind •••• "Be sure there is a 
real reason for making the trip ••• 1 (and) it should be obvious 
'E./ 
to all. 
y C.A. ·vfueeler, iludio-Visual Methods in Teaching, The Dryden 
Pl~ss, New York, 1954, p. 16?. 
y Ibid. 
Glenn 0. Blough, Julius Schwartz, iubel't J. Huggett, 
• cit., p. 32. 
v 
Eisenberg reenforces this point: 
"The pupil is the most important person in any 
field trip. 3:ach pupil should assist in establishing 
the purpose for wl1ioh tbe trip is made. Vlhen the 
pUpils know wby a trip is taken, t11ey are more alert 
to the significance of the things they see and heaJ:. 
They have a ready basis for associating and remember-
ing information." 
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Concluding comment.-- The above survey of literll,ture 
is, by no means inclusive of all the material written in 
the area of school camping. Howeve1·, the writer feels that 
it is representative of the c ur1·ent thinking on the part 
of educators in the field. 
j) Harry 0. Eisenberg, "Enriching the Program Thru Field 
Trips," Instructional Materials for Elementary Schools, 
Thirty-fifth Yearbook, 1956, The National Elementary Prin-
cipal, Department of Elementary School Principals, Nation-
al Education Association, Washington, D.C., pp. 128-132. 
CHAPTER III 
PROCEDURE 
Preparation of the questionnaire.-- A questionnaire was 
prepared to be sent to all the teachers in the Newton Public 
Schools who had participated in the school camping program. 
In selecting items for inclusion in the questionnaire form, 
the writer interviewed the Consultant of the Field Science 
and Conservation Program, and experienced classroom teachers 
who had participated in the program. The form was then pre-
sented to the Director of Instruction for the Newton Public 
Schools, and his approval was obtained. 
Purpose of the questionnaire.-- The two main reasons for 
sending out the questionnaire were; (1) to establish whether 
or not the teachers felt a need for the proposed handbook; and 
(2) to find out how this group would rate the suggested com-
ponent parts of the handbook. 
Number sent and received.-- A total of sixty-six ques-
tionnaires, along with a letter of explanation, were sent out 
to the teachers who had participated in the program, (see 
appendix). Out of the sixty-six sent, forty-three were re-
turned. The following tables indicate the responses given 
to the several items on the questionnaire form. 
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Table 1. Number of Weeks Newton Teachers Spent on Science 
Teaching Directly Related to the School Camp 
Program 
Male Teachers Female Teachers Total 
Number of Ueeks 
Fre- Per- Fre- Per- Fre- Per-
g_uency cent g_uency cent g_uency cent 
( 1) ( 2) ( 3) (4) ( 5) ( 6 J ( 7) 
0 weeks • ••.• - - - - - -
1 week . ....• - - - - - -
2 weeks . ..•• 1 5 5 21 6 14 
3 weeks • •••• 5 26 8 33 13 30 
4 weeks • .••• 9 47 7 29 16 37 
5 weeks ••••• 3 16 1 4 4 9 
6 weeks ..... - - 3 13 3 7 
1\~ore ........ 1 5 - - 1 2 
i 
I 
Total. .•• I 19 99 24 100 43 99 
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Analysis of table 1.-- The teachers were asked to indic-
ate the number of weeks they spent on science teaching di-
rectly related to the school camp program. Column seven 
shows us that the majority of teachers (67)0) spent between 
three and four weeks on science teaching directly related 
to the school camp program. A few teachers spent as much 
as six or more weeks on such science teaching, and none of 
the teachers questioned spent less than two weelrs on this 
work. 
The men teachers tended to spend more time than the 
women. Sixty-eight percent of the men spent four or more 
weeks on science teaching of this type, while only forty-
six percent of the women spent four or more weeks on school 
camp science teaching. 
Table 2. How Teachers Rated the Importance of Pre-camp 
Science Teaching 
Male Teachers ~emale Teachers Total 
Importance of 
Pre-camp Fre- Per- Fre- Per- Fre- Per-
Teaching q_uency cent q_uency cent q_uency cent 
ll) (2) (3) (4) ( 5) ( 6) ( 7 ) 
Very important. 9 47 11 46 20 46 
Important •••••• 10 53 10 42 20 46 
Immaterial. •••• - - 2 8 2 5 
Unimportant •.•. - - l 4 l 2 
Total ••. 19 100 24 100 43 99 
Analysis of table 2.-- The teachers were asked to rate 
the importance of pre-camp science teaching on a four point 
scale. Forty-six percent of the teachers regarded the 
pre-camp science teaching as "very important," while an 
equal number regarded it as "important," making a total of 
ninety-two percent. Only seven percent regarded the pre-
camp teaching as "immaterial" or "unimportant." Those 
replying negatively were women teachers. 
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Table 3. The Season on Which It Is Most Difficult to Base 
Pre-camp Science Teaching 
Male Teachers Female Teachers Total 
Season 
Fre- Per- Fre- Per- Fre- Per-
quency cent quency cent quenc;y cent 
TH ( 2) ( 3) ( 4) ( 5) ( 6) (?) 
Spring . ........ 2 10 - - 2 5 
~vlfinter ......... 10 53 11 46 21 49 
Fall .. ......... 5 26 1 4 6 14 
No difference l/ 2 10 12 50 14 32 
-
Total ••••• 19 99 24 100 43 100 
1/ 11 No difference" was written in by teachers. 
Analysis of table 3.-- The type of pre-camp science 
teaching that a teacher does varies with the seasons of 
the year. The teachers were asked to tell the season 
around which they found it most difficult to plan and teach 
pre-camp science lessons. Forty-nine percent felt that the 
winter season presented more difficulties than the other 
seasons did. Among the women teachers, fifty percent wrote 
in the co~~ent that they did not feel that the season made 
any difference, while only ten percent of the men felt that 
way. Too, thirty-six percent of the men regarded spring 
and fall more difficult seasons to build lessons around, 
while only four percent of the women teachers indicated 
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that these seasons presented greater difficulty than plan-
ning for the winter season. 
Table 4. Vihether or Not Teachers Felt that the Camping Pro-
gram Was a Worthwhile Science Experience 
Male Teachers Female Teachers Total 
Worthwhile 
Experience 
Fre- Per- Fre- Per- Fre- Per-
quency cent quency cent quency cent 
( 1) ( 2) ( 3) ( 4) ( 5) ( 6) ( 7) 
Yes • ••.. 18 95 22 92 40 93 
No •••••• 1 5 2 8 3 7 
Total.. 19 100 24 100 43 100 
Analysis of table 4.-- The teachers were asked whether 
or not they considered the school camping experience to be 
a worthwhile science experience. Ninety-three percent of 
the teachers supported a positive view, and both men and 
women felt about the same on this point. 
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Table 5, Whether or Not Teachers Felt that There ':Jas a 
Need for the Handbook 
Male Teachers Female Teachers Total 
Need for 
the Handbook 
Fre- Per- Fre- Per- Fre- Per-
quency cent quency cent quency cent 
( 1) ( 2) ( 3) (4) ( 5) ( 6) ( 7) 
Yes • •.•.•• 19 100 22 92 41 95 
No • •.•.••• - - 2 8 2 5 
Total. •• 19 100 24 100 43 100 
Analysis of table 5.-- In a letter accompanying the 
questionnaire, from which the datum for this study was 
collected, a brief description of the proposed handbook was 
given, The teachers were asked whether or not they felt a 
need for the handbook. Ninety-five of the teachers replied 
to the affirmative; one hundred percent of the men, and 
ninety-two percent of the women. 
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Table 6. Whether or Not Teachers Felt that a List of Class-
room Activities Would Be Helpful if Included as 
Part of the Proposed Handbook 
Male Teachers Female Teachers Total 
List of 
Classroom 
Activities Fre- Per- Fre- Per- Fre- Per-
q_uency cent q_uency cent q_uency cent 
(1) ( 2) (3) ( 4) ( 5) ( 6) ( 7) 
Helpful. •..•. 19 100 22 92 41 95 
Helpful, but 
not necessary - - 2 8 2 5 
Unnecessary •• - - - - - -
Total 19 100 24 100 43 100 
Analysis of table 6.-- The teachers were asked whether 
a collection of classroom activities relative to the pre-
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camp teaching would be "helpful;" "helpful, but not necessary;" 
or "unnecessary." Ninety-five percent of the teachers re-
sponded that it would be "helpful." Five percent said that 
it would be "helpful, but not necessary." No one regarded 
it as an "unnecessary" part of the handbook. 
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Table 7. Whether or Not Teachers Felt that a Bibliography 
of Films and Filmstrips Available through the De-
partment of Audio-visual Ai<ls in Newton ;vould be 
Helpful if Included as Part of the Proposed Handbook 
Male Teachers remale Teachers Total 
Bibliography 
of Films and 
Filmstrips Fre- Per- Fre- Per- Fre- ~er-
quency cent q_uency cent q_uency pent 
( 1) ( 2) ( 3) ( 4) ( 5) ( 6) ( 7) 
Helpful. .•••.• 15 79 19 
' 
79 34 79 
Helpful, but 
not necessary. 3 16 3 13 6 13 
Unnecessary • •• 1 5 2 8 3 7 
Total. ..• 19 100 24 100 43 99 
Analysis of table 7.-- The teachers were asked to rate 
the inclusion in the handbook of a bibliography of films 
and filmstrips available through the Departnent of Audio-
visual Aids in Newton as being "helpful;" "helpful, but not 
necessary;" or "unnecessary," and seventy-nine percent felt 
that it would be "helpful." Twenty percent felt that it was 
either "helpful, but not necessary," or "unnecessary." There 
was no significant difference between the responses wade 
by men and women teachers on this point. 
Table 8. /Jhether or Not Teachers Felt that a Bibliography 
of Children's Books Available 'l'hrough the Boys' 
and Girls' Library in Newton .iould Be Selpful If 
Included as Part of the Proposed Eandbook 
£:ale Teachers Fer;.ale Teachers •rotal 
Bibliography of 
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Children's Books Fre- Per- Fre- Per- Fre- Fer-
q_uency cent q_uency cent q_uency cent 
( l) ( 2) ( 3) ( 4) ( 5) ( 6) ( 7) 
Helpful . ........ 10 53 1:3 54 23 53 
Helpful, but not 
necessary .....•. 8 42 10 Sol 18 42 
Unnecessary ..... l 5 1 4 2 5 
Total ...... 19 100 24 99 43 100 
Analysis of table 8.-- The teachers were asked to rate 
the inclusion in the handbook of a bibliography of children's 
books available through the Boys' and Girls' Library in :Jew-
ton. These books would pertain to the science understandings 
developed earlier in the handbook when t:1.e activities were 
listed. The teachers were asked to mark their answers as 
"helpful,'' ''helpful, but not necessary," or ''unnecessary.'' 
Fifty-three percent felt that it would be "helpful," 
while forty-seven percent regarded it either as "helpful, but 
not necessary," or "unnecessary." Botr" the ;nen and women 
responded in about the sarae manner. 
Table 9. Whether or Not Teachers Felt that a Biblioe:raphy 
of Conservation and Resource Eaterials 'Jould Be 
Helpful if Included as Part of the Proposed 
Handbook 
!:Yale Teachers Female Teachers Total 
Bibliography 
of Conservation 
and Resource Fre- Per- Fre- Per- Fre- Per-
lc:at erials quency cent quency cent quency cent 
( 1) ( 2) ( 3) ( 4) ( 5) ( 6) ( 7) 
Helpful .......•. 8 42 18 75 26 60 
Helpful, but not 
necessary .....• . 10 53 6 25 16 37 
Unnecessary •.••• 1 5 - - 1 2 
Total . ..... 19 100 24 100 43 99 
Analysis of table 9.-- The teachers were asked to 
respond to the inclusion of a bibliography of conservation 
and resource materials. The responses were to be made as 
follows: "helpful;'' "helpful, but not necessary;" "unneces-
sary." Sixty percent felt that it would be ''helpful,'' and 
thirty-nine percent felt that it would be either ''helpful, 
but not necessary," or "unnecessary." A much larger per-
centage of the women teachers (75%) than the men teachers 
(42%) thought that this bibliography would be helpful. 
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"" Table 10. Whether or Not Teachers Felt that a List of Re-
source Speakers Available in the Area Jould Be 
Helpful if Included as Part of the Proposed 
Handbook 
Male Teachers Female Teachers Total 
Resource 
Speakers 
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Fre- Per- Fre- Per- Fre- Per-
quency cent quency cent quency cent 
( 1) ( 2) ( 3) ( 4) ( 5) ( 6) ( 7) 
Helpful ••.•.•.•• 3 16 17 71 20 46 
Helpful, but not 
necessary •.••..• 12 63 3 12 15 35 
Unnecessary •.••• 4 21 4 17 8 19 
Total . ..... 19 100 24 100 43 100 
Analysis of table 10.-- The teachers were asked how 
they felt about the inclusion in the handbook of a list of 
resource speakers available in the area. Forty-six percent 
thought it would be "helpful," while fifty-four percent re-
sponded that it would wither be "helpful, but not necessary," 
or "unnecessary." The men and women teachers reacted quite 
differently to this question. Twenty-nine percent of the 
women thought it to be "helpful, but not necessary," or 
"unnecessary," while eighty-four percent of the men regarded 
it as either "helpful, but not necessary," or "unnecessary." 
CHAPT:'l:R IV 
Slnc/ARY OF FII.'DINGS- -TE:l\'TATIVE CONCLUSIONS 
AND RECO;c:.,mNDATIONS 
Population receiving questionnaire.-- A total of 
sixty-six questionnaires, along with a letter of explana-
tion, were sent out to the teachers in the Newton School 
System who had participated in the school camping program. 
Out of the sixty-six questionnaires sent, forty-three were 
returned. All the items on the questionnaire dealt either 
with the school camping program, or the proposed handbook. 
The majority of the teachers involved in the school 
camping program spent between three and four weeks teaching 
science directly related to the camping program. None of the 
teachers responding to the questionnaire spent less than two 
weeks on science teaching, while a few teachers spent six 
weeks or more. 
Time spent on pre-camp science teaching.-- It was 
noted that the men teachers tended to spend more classroom 
time on teaching science related to the program. Sixty-eight 
percent of the men spent four or more weeks on science teach-
ing of this type, while forty-six percent of the women 
teachers spent four or more weeks on science teaching 
directly related to the camping program • 
.. -3~-
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Importance of pre-camp science teaching.-- In the 
questionnaire the teachers were asked to respond to the 
degree of importance that they attached to the pre-camp 
science teaching. Forty-six percent of the teachers regard-
ed it as "very important," while an equal number regarded 
it as "important," making a total of ninety-two percent. 
Seven percent of the women teachers regarded the pre-camp 
science teaching as "immaterial" or "unimportant." None 
of the men teachers responded in this manner. 
Difficulties in }Uarming.-- The school C8!:1ping program 
is continuous throughout the school year. The areas of 
science covered by the classroom teacher prior to the camp-
ing trip would vary considerably depending on the seas en 
of the year. The teachers were asked to select the season 
of the year that they considered to be the most difficult 
on which to base pre-camp science teaching. Of the total 
number of teachers responding, forty-nine percent felt that 
the winter season presented the most difficulties. 
Among the women teachers, fifty percent wrote in the 
comment that they did not feel that the season of the year 
made any difference. Only four percent of the women felt 
that other seasons of the year presented more difficulties 
than the winter season, while thirty-six percent of the men 
felt that the spring or the fall seascns presented LJore 
difficulties than the winter season. 
Worthwhile science experience.-- This item was in-
cluded in the questionnaire because several of the teachers, 
interviewed for the purpose of preparing the questionnaire, 
expressed the opinion that the camping experience was a very 
worthwhile social experience, but they had reservations as 
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to the effectiveness of the science learnings gained from the 
experience. The tabulated results of the questionnaire indi-
cated that ninety-three percent of the teachers felt that it 
was a worthwhile science experience, while only seven percent 
had a negative reaction to this question. 
Need for a handbook.-- The nature of the handbook 
was explained to the teachers answering the questionnaire 
in a letter accompanying the questionnaire form. The teach-
ers understood that the handbook would consist of science 
activities and bibliographies concerned v1ith the pre-camp 
science teaching. The teachers were asked whether or not 
they felt that a need for the handbook existed. lJinety-five 
percent of the teachers felt a need for the handbook. One-
hundred percent of the men felt that a need existed, while 
ninety-two percent of the women teachers expressed a need 
for the handbook. 
Component parts of the handbook.-- The teachers were 
asked to rate the different parts of the proposed handbook 
under three different headings: (1) helpful; (2) helpful, 
tut not necessary; and (3) unnecessary. There were four 
suggested parts to the handbook; (l) suggested classroom 
activities stating material needed and procedure, (2) a 
bibliography of suitable films and filmstrips available 
through the Department of Audio-visual Aids in Newton, 
(3) a bibliography of children's books relative to the 
teaching of tt.ese activities available through the Boys• 
and Girls' Library in Newton, (4) a bibliography of conser-
vation and resource materials, and (5) a list of resource 
speakers available in the area. 
The response to this section of the q_uestionnaire was 
to determine the sections to be included in the handbook. 
Classroom activities.-- The teachers responded to the 
rating of a collection of classroom activities related to 
the pre-camp science teaching in the following manner: 
Ninety-five percent of the teachers said that it would be 
"helpful," and five percent of the teachers said that it 
would be "helpful, but not necessary." No one regarded it 
as an "unnecessary" part of the handbool:. 
Bibliography of films and filmstrips.-- The rnajority 
of the teachers (?9%) felt that the inclusion of a bibli-
ography of films and filmstrips available through the De-
partment of Audio-visual Aids in Newton would be "helpful.'' 
Thirteen percent felt that it would be "helpful, but not 
necessary," while seven percent felt that it would be 
"unnecessary.'' ~here was little difference of opinion be-
tween the men and women teachers on this point. 
Bibliography of children's books.-- The City of Newton 
maintains a separate central library of children's books. 
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The teachers are free to call upon the library to have re-
quested books delivered to the school in which they are teach-
ing. As an aid to the teacher planninc the pre-camp science 
experiences that she desires her class to have, a list of 
suitable titles could be sent to the library, and the books 
would be delivered to her classroom. The teachers partici-
pating in the school camping program were asked how they 
would rate the inclusion of such a bibliography in the hand-
book. Fifty-three percent felt that it v1ould be "helpful," 
while forty-seven percent regarded it "helpful, but not nec-
essary," or "unnecessary." 
Both the men and the wor.1en responded in about the sar1e 
way on this point. 
Bibliop,raphy of conservation and resource materials.--
To facilitate the teaching of the science associated with 
the school camping program, the use of available resource 
matsrial could be of considerable help to the teachers par-
ticipating in the procram. The teachers were asked how 
they felt on this point and they responded as follows: 
Sixty percent felt that it would be ''helpful,'' while thirty-
nine percent of the teachers felt that it would either be 
"helpful, but not necessary," or "unnecessary." 
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Resource speakers.-- There are ti~es when specialists 
in the field under study can be !:,ost inforrc.ative as re-
source speakers in a classroom. The teachers participatinB 
in the school camping progra~ were as'ed to rate the inclu-
sion in the handbook of a list of resource speakers avail-
able in the area. They responded in the followinG 'ilay: :?arty-
six percent of the teachers felt that the inclusion of such a 
list would be lfhelpful," while fi!'ty-four _sJorcent of the 
teachers felt that the inclusion of such a list would be 
"helpful, cmt not necessary," or "unnecessary.'' Tl1erc -.vas a 
considerable difference in t~e reaction to this question be-
tween the ruen and the wo:nen 011 tlcis point. 'I\·1enty-nine per-
cent of the wo•::en felt that it either be "helpful, but not 
necessary," or "unnecessary," while eic;hty-four percs:::t of 
the ;:'en felt that it would be either "helpf'ul, but not rceces-
sary," or ''unnecessary.'' 
,Tentative conclusions.-- The ~ajor purpose of the 
questionnaire sent to all the teachers participating in 
Newton's school ca:cping pro::;ra•:l was that of fin ding out 
whether or not a need existed for a handbook to aid in the 
pre-school casp science teachinc;. 'I'he compiled roturns fror;; 
the questionnaire indicated a definite ;--,eed for the proposed 
handbook. 
Too, the teachers indicated that they desired the in-
clusion of (l) suggested classroom activities stating materi-
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als needed and proc8dure, (2) a biblioGraphy of suitable 
fih:s and fil::",strips available throuch the Depart;::ent of 
Audio-visual Aids in Newton, (3) a bibliofraphy of children's 
booLs relative to teachine these acti.vities throw;h the Boys' 
and Girls' Library in liewton, and (4) a bibliography of con-
servation and resource ''laterials. The response to the in-
clusion of a list of resource speakers available in the area 
was not sufficient to warrartt the inclusion of the list in 
the handbook, 
The response made to several of the statements in the 
Questionnaire may indicate a greater sense of security on the 
part of the men teachers concerning the teaching of pre-carJp 
science. For example: The men spent a longer time than the 
women on science teaching relative to the camping program; 
all of the :cen regarded the pre-camp science teaching as im-
portant, while several of the woaen teachers regarded it as 
i~naterial or unimportant; and seventy-one percent of the 
women teachers felt that a list of resource speakers would 
be helpful, while only sixteen percent of the men teachers 
felt the same way. 
A number of the teachers saw fit to write in e:eneral 
comments regarding different phases of the school cmnp pro-
gram. The writer has included tr.ese remarks in the appendix. 
The remarks are too diversified to be used for the basis of 
any conclusions. 
The questionnaire response seened to indicate a pref-
erence on the part of the men teachers for teaching the 
science related to the camp proe:ran, as sixty-eie;ht percent 
of the r:1en spent four or more wee;:s on science teaching re-
lated to the proe;ram, while only forty-six percent of the 
women spent four or more weeks on related science teaching. 
Recommendations.-- The writer l'lould like to r1ake the 
following recorr~endations as suggestions for further study 
in the area: 
1. The size of the population involved in this study 
was very small, being tal~en fro:n. a sinr;le school system. 
It would be interesting to repeat this sace study using 
several school systems with a sinilar philosophy of educa-
tion and who are involved in a school carapinr; program. 
2. The scope of the handbook could be extended to 
include suggested administrative procedure, sugfestions to 
aid the teacher in the social aspects of the school camping 
program, and suggestions for suitable follow-up activities 
for post school camp science experiences. 
3. A follow-up study could be made to dcten·.ine the 
effectiveness of the handbook as a teaching aid. 
4. A follow-up study could be nade to deternine 
whether or not the activities sug,zested augmented the 
child's understanding of the science principles stated 
in the handbook. 
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CH.Al'TU V 
PUR!'OSE AND Olil.GANIZATIW OF THE MANU.AI. 
The purpose of this manual is to provide tba class -
room teacher participating in the school camping program 
with a source of ideas and materials tor teaching the science 
connected with the program. lt is the writer's hope that 
! 
through the use 0:r this material, the children participating 
in the school camping program will gain a better understand-
ing about the world to .which they so completely belong. 
Seven major soience principles that seem most likely 
"to be taught through the school camping experience, have 
been selected as the nucleus for the handbook. These prin-
ciples are very broad and encompass many principles or a 
more detailed nature. Around each o:r these principles, class-
roan experiences have been constructed that should develop 
an understaniing ot the principle involved. 
Tba seven principles are listed as follows: 
1. All life comes from life, produces its own kind 
of living organism, and is subject to the cycle 
of birth, youth and dissolution. 
2. Lite is dependent upon certain materials and con-
ditions in that most living things require :rood, 
oxygen, and certain optimum conditions of temper-
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atw:e, moistv.N, and light. 
3. 'lhere is an extreme variety and range in si:z;e, 
structure, and habits of life. 
4. Species have survived because they have been able 
to make adaptations and adjustments, which have 
tended to ma.l<:e tlllm better fitted to exist under 
the conditions in Which they live. 
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i. Through the interdepend enoe of life and the at ruggle 
tor existence, there is maintained a balance among 
the many forms of life • 
6. Man has become an important determining factor 
of the environment of most life. The continued ex-
istence and advancement of his own and other forms 
of life are dependent upon his wise modification 
and use of the environment. 
7. The surface of tha earth is constantly changing. 
In connection with the above listed principles, three 
separate bibliographies have been included: (1) a biblio• 
graphy of sui table films and filmstrips available through 
the Department of Audio-visual Aids in Newton; (2) a bibli-
ography of children's books relative to teaching these act i-
vities available through the Boys' and Girls' library in 
Newton; (3) a bibliography of conservation and resource 
materials. 
Each experience has been coded to indicate the seascJI., 
or seasons ot tbe year to which it best applies. The fol-
lowing code is used: (F) J'al.l; (W) Winter; (S) Spring. 
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:PllmCIPLE I 
All life comes f'xom life, produces its own kind or 
living organism, and is subject to the cycle of birth, 
youth, and dissolution. 
43 
Understanding: (PHS) 
Growth, in some forms of animal life, produces extreme 
changes. (metamorphosis) 
Materials: 
woolly bear caterpillars 
cocoons of too American silk worm moths 
tY«l pie plates 
a strip of wire netting about twenty-four inches 
long and ten inches wide 
Procedure: 
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1. Introduce a discussion of metamorphosis among insect 
life. Show illustrations fran tm encyclopedia of the Ameri-
can silk worm moths and woolly bear caterpillars. Encourage 
the class to bring in spec:IJI.ens of the cocoCII.s and catel._ 
pillars. 
2. Construct a moth cage by bending the wire screen in 
a circle as large as the bottom of the pie plates and stapling 
the ~ges of the wire screen together. Attach tlle pie plates 
to the. bottom and top ot the cyl.inCiier made by tbe screen. Tie 
several. elastic bands together and put them around both pie 
plates to secure them to the wire screen. 
3. Pl.ace dead l.eaves am dried grass in the bottoa or 
the cage. Place the woolly bears am tlle cocoons inside the 
cage. The cocoons shoul.d be sprayed occasionally with water 
using an atomizer. 
4. Instruct tlle clllS8 to watch for changes inside the 
insect cage. In time the woolly bears will. spin cocoons, 
the silk worm moths will elll8rge and lay eggs inside the cage. 
With careful. observation, it will be possible to see all. four 
stages that a moth goes through fran egg to tbe adult moth. 
Belated experiences: 
1.. Soma of the members of the cl.ass may want to send for 
a l.arge TS.riety of moth cocoons. Melville w. Osbome of 2100 
Price Street, BahWay, New tersey raises a number of different 
kinds or moths and butterflies. He will send a price list on 
request. 
2. Prepare an aquarium featuring natural pond life. 
Obtain some tadpoles and watch them go through the several 
stages necessary to achieve adulthood. 
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3. Observations made o:r an ant colony should demonstrate 
complete metamorphosis. 
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Understa,nding: (F) 
NatUJ:'e creates new life in abundant proportions, and, 
in many ways, is very wasteful. 
Materials: 
milk weed seed pods 
ear of corn 
a stalk of wheat 
a cluster of insect eggs 
several paper ou;ps 
Pro oedure : 
1. Di sousa with the class the many ways in which nature 
is very wastetul in the number of offspring a single parent 
plant or insect will produce. 
2. Have grrups of ohiJd ren carefully take apart the 
milk weed seed pods and count the number of seeds in a 
single pod. Do the same for the ear of' corn, stalk of wheat, 
and cluster of insect eggs. 
3. Have the children wild a chart giVing the kind or 
plant or animal and the number of offspring a single parent 
will produce. 
Related experiences: 
1. Enorurage the children to collect different examples 
of nature' a abundame. Examples: dandelion seed clusters, 
thistle seed clusters, poppy seed pods. 
2. Look for instame s among the animal kingdom where :ln 
nature repl•oduces in extreme abundance. Examples: salmon 
and other fish, lenming, and rabbits. 
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Unde rst anding: ( J'WS) 
There are several different ways of propagating plant 
life. 
Materials: 
bean seeds 
carrot 
potatoes 
geranium plant 
Procedure: 
gal'dEil soil 
send 
tour tl~er pots 
1. Through observation and discussion, have the class 
become familiar with the several common ways or plant propa-
gation (planting seeds, cuttings, planting undergL"ound stems 
or roots.) 
2. Set up several demonstrations to illustrate these 
different ways of plant propagation. Plant beans, COI.'n, 01.' 
other large common seeds in garden soil placed in flower pots. 
Demonstrate plant gro~h fmm a root by planting the 
carrot root in a pot or garden soil. 
Demonstrate that the eye or a potato is a potential 
plant. sp:rout by cutting a ~~:~~.all potato into several sections 
and planting them in garden soil. 
Demonstrate the possibility of starting plait; s rrom 
cuttings by taking a slip fran the geranium plant and lfl av-
ing it in moist sand until roots form, and then transplant-
ing it in garoen soil. 
Related experienoes: 
1. Have the class k8ep a chart or the time required to 
propagate different kinds ar plants using different methods. 
2. Have the class experiment with homones to speed 
root development in cuttings. (indoleacetic acid, indole-
butyric acid, or naphthaleneacetic acid) These chem:!o ala 
may be purchased 1mder different trade names in garden 
supply stores. 
3. Have children in the class investigate different 
methods or propagat+ng plants on a oonmercial basisl (Exam-
ples: sugar cane, banana, pineapple, potato, asparagus, 
coconut, tobacco, strawberry, cranberry.) 
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Understanding: (S) 
Many plants produce a substance known as pollen, which 
is essential to tre reproduction of' some plants • 
liaterials: 
microscope 
glass slides 
several dif'f'erent blossans 
Procedure: 
1. In order to understam tre function of' the pollen 
in the matter of' plant reproduation, same teaching in regard 
to the sexual parts of' a plant is necessary. Prepare a 
cross-sectional diagram of' a blossan showing tbe diff'etent 
parts of' the flower. 
While talking abwt the different parts of' a f'lowar, 
have the ahildren look f'or tle parts in real blossoms. Mem-
bers of' the lily family are best :fbr this, because the com-
ponent parts are la rge end easily i dent iti ed. 
2. Prepare slides of' pollen takB n from d iff'e rent kinds 
of blossoms. 'I'his lesson may be taught in the early spring, 
using pollen from forced flowers. Too, the bloss0118 of' al• 
ders, pussy willows, end skunk cabbage may be found out-of-
doors very early in the spring. 
The children will be interested in the many different 
variations in pollEil from different plants. 
3. Explain why it is necessary for the pollen of one 
flOwer to fall on the pistil of' another blossom f'or proper 
development of' the seeds. 
Related experiences: 
1. Encourage the children to make diagra.ns of eros a-
sectional views of different flowers for the purpose of com-
parison. 
2. Encourage the children to find out about the impor-
tance of insect lite in the pollination of some nowers. 
3. Sone of the children may want to find out how it 
is possible for Ellme flowers to be self-pollinated. 
Underst andi!lei: (F) 
Some plants propagate themselves through spores. 
Materials: 
flower pot 
fern fronds with spol-e oases 
saucer jar to cover flower pot 
plastic spray 
terrarium 
Procedure: 
49 
1. To demnstrate the presence of spores on the back 
of the tern frond·carefully place the frond on a sheet of 
heavy white paper. Arter leaving it there :fb r an hour, tap 
the frond lightly. Remove the frond :trom the paper am an 
outline of the fern will be visible made by the spores that 
have dropped fran the tern • 
The iinpressial may be preserved by spraying the paper 
w1111 a clear plastic spray. Point the sprayer in su::h a way 
tbat the spray will rain on the paper, thereby not disturb-
ing the spore impression. 
2. Fern plants can be grown from the spores if pains 
are taken to use sterili~d equipment. 
Place a wet cellulose sponge inside a small flower pot 
in such a way that the sponge is o rowded against the sides. 
Place the pot upside down on a saucer. When the outside of 
the pot bioomes thoroughly moistened, sprinkle the outside 
of the pot with spores from a rem plant. Cover the pot 
with a glass. Arter a few weeks the terns will be large 
enrusn to set out in a terrarium. 
Related experiences: 
1. A collection of spore prints made from different 
kinds of ferns makes an interest!~ exhibit. 
2. It wruld be interesting to try to establish a fern 
garden inside of a bottlB with a narrow neck. This could 
be done by tipping a bottle on its side and placing a layer 
of sterile sand on the side against the table. litoisten the 
sand and blow sane fern spores inside the bottle. As the 
fems graN, work a little soil containing organic material 
inside ot the bottle. 
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Understanding: (WS) 
The frog is representative of a form of life that goes 
through several complete changes during its life. Immature 
:roms bear little or no resemblance to the adult form. 
Materials: 
aquarium tank 
natural pond life 
Procedure: 
tadpoles 
frogs' eggs 
1. Prepare an aquarium using natural pond life as much 
as possible. Introduce frogs' eggs and tadpoles into the 
aquarium. Both of these can be found near the shores of 
ponds during the spring. If the ahildren are instructed in 
the matter of What to look for and how to collect tbe de-
sired material, they probably will bring in exactly what is 
needed. 
If possible, have both eggs and tadpoles in the aall8 
aquarium, because it will give the children an opportunity 
to observe the earliest form of frog life, and to watch the 
hatching process •. Too, the tadpoles hatched fran eggs in 
the classroan will probllbly not mature before the end of 
the school ~a1·. 
If the very large tadpoles that eventually turn into 
bull frogs are bl'Ought in, do not be disappointed if they 
remain tadpoles throughout the school year, because some 
frogs take three years to mature. 
2. Point out the different stages of development to 
the class. When the tadpoles approach the adult stage, pro-
vide them with a ramp allowing them to rest out of water 
occasionally. Too, be sure to keep a screen over the top 
of tbe aquarium during the last stage of development. 
Related activities: 
l. Toads ~end their early life as tadpoles. Try to 
locate sane eggs and study the growth into the adult fom. 
2. The caddis fly and dragon fly pass through a stage 
when they live under water. Try to locate specimens of 
these insects and introduce them into the aquarium. 
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PRINCIPl-E II 
Life is depeDd:ent UJlOn certain materiqls and conditions 
in that most 1 iving things require food, oxygen, and ce.r"' 
tain optimum conditions ot temperature, moisture, and light. 
f .• Boston Universit 
School of Education 
Library 
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UnderstaiJling: (l!'WS) 
Plant roots will always graN in the direction of water. 
Materials: 
garden soil 
bean seeds 
cork stopper 
Procedure: 
paraffin 
two small i'lcwer pots 
box ab:l ut 15" by lli" 
l. Di sousa the value of watering lawns by soaking them 
with water once a week to encourage deep grass root graNth. 
Also, discuss the clogging of sewer pipes by nearby tree 
roots· growing into the pipes at tlle joints in search of 
water. 
2. Set up the fOllowing demonstration: J'ill a shallow 
wooden box with about three inches of.moist garden soil. 
:Imbed .small fla¥er pots in the corners diagonally across 
from each otber. Befol'8 embeddmg one pot, close the bottom 
9PEililig with a oork: and paraffin, am then fill it with 
water. Leave the other pot empty. Plant the bean seeds 
one inch. away 1'm.m each pot. Also plant a few seeds in the 
center or the box. 
After about a weeks t:l.J!le, carefUlly dig up the bean 
seeds. 'l'be roots will all be growing toward the pot that 
contained water. 
Materials: 
bean seeds 
wooden box 
Procedure: 
wire screen 
peat moss 
1. Remove the bottam from the wooden box and tack on 
the wire sore en. J!i.ll the box w1 th teat moss and plant 
seeds in the moss. Water well, and hang up the box in a 
sunlit window. 
In a week: or ten days the bean seedlings will have 
~ent their roots through the netting, turned, and reentered 
tbil m tting seeking the water held in the peat moss. 
Understanding: 
Plant roots will always grow in the direction of 
water. (cont.) 
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Materials: 
bean seeds 
two pieces of' glass about ll" by 6" 
a blotter, the same size as the glass 
Procedure: 
Sandwich tbe blotter between the two pieces of' glass. 
Place bean seeds in the center of' the blotter. Bind the 
glass, bean seeds, and blotter together by- wrapping twine 
around them in the same manner tba t y-ou would tie a package. 
Stand the glass sandwich on edge in about an inch of' water 
held in a shallow pan. 
· Every time the roots make an inch growth toward the 
water, rotate the glass sandwich by turning it on to another 
side. Point out to the class the change in direction of the 
root growth eaoh time the seeds are turned. 
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Understanding: (FWS) 
Plants are sensitive to sunlight and will respond to it. 
(heliotl'Opism) 
Materials: 
a bean plant about three weeks old 
a box large enough to cove1· the plant and pot 
Procedure: 
1. Establish the impOrtance of the sun as the major 
source of ene1•gy on earth. 
2. Prepare the experiment in a location where it can 
remain undisturbed for three or four weeks. Discuss the 
experiment wi tll the class. Point out the direction in which 
the bean is growing at the beginning of the experiment. Cut 
a hole about three inctes in diameter in one side of the 
box and place it over the plant. When the box is removed 
for the purpose of obsei'Tation and watering, be sure to re-
place exactly as before. The plant will gradually grow to-
ward the hole, and eventually grow rut through the hole. 
Related experiences: 
1. If possible, have the children observe the movement 
of sun flower blosscms througll the day. Perhaps it would 
be possible to obtain a picture of a field of sun flowers 
to show that all the plants will be pointing in the same 
direction, toward the stm • 
.2. Have the children look for examples of plants and 
shru,bs nea1• the school that haTe had their growth modified 
by heliotropism. 
3. Repeat the above experiment using different colors 
of cellophane pasted over the opening. 
4. Repeat the same experiment using different types of 
plants. 
5. Call attention to the plants growing in the room, 
and how they must be turned frequently in aL'der to keep 
them growing erect. 
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Understanding: ( l!WS) 
Only a very small amount of tbe material that ma)ces up 
a plant co!llls from the soil. 
Materials: 
none 
Procedure: 
1. Discuss with children how we eat various foods Which 
are then changed into otn• f'l ash, blood, and bones. Then ask 
how they thinlc a plant gets the food that makes it grow. 
SoDB child will undoubtedly say that the plant "eats" the 
soil. Then call attention to classroom plants. Has the soil 
in the vaJ.•ious pots· shown an appreciable depletion? 
2. Also ask children to think about their gardens, 
lawns, and nearby forests. Does the soil in these places 
sink lower and lower as though it were being eaten up by 
the plants as they grow? 
R!,jbated experi ence!l: 
l. Children can weigh some soil. Then plant a plant 
in it. Weeks later up-root the plant, carefully cleaning 
the soil f rem the roots and returning it to the pot . li'inally, 
weil#l tm soil once more. 
2. Have a child or group of children look up infoma-
tion about hydroponics (tbe soilless growth or plants) and 
present their findings to the class. 
3. Order from ~cience Senice, 1719 N Street N.W., 
Washington 6, D.c. $4. 9i (includes shipping charges} a 
Soilless Gardening Kit. Eve;tything needed to start growing 
fruits and flowers. Pots are easily assembled. Chemicals 
to teed growing plants, mica material for roots to cling 
to, and seven kinds of especially selected seeds are in-
cluded. 
Understanding: (JWS) 
Soil contains air, which is a necessary condition for 
many forms of plant life. 
Materials : 
garden soil 
small glass jar 
large glass jar 
Procedure: 
two flower pots 
corn seed 
cork stopper 
wax 
56 
1. Prove that a given sample of garden soil contains 
air. This may be done in the following manner: Fill the 
smell glass jar with typical garden soil. Fill the larger 
glass jar with water. Su'Qnerge the jar of soil in the lar-
ger container of water. Call attention to the air bubbles 
that COIIII up from the submerged soil. 
2. For the second phase of the demonstration, a longer 
time is required to indicate the e :f'fect on plant life of 
the absen::e or air in water, 
Set up the following demonstration: seel over the 
battOil bole of one of the flower pots using a cork stopper 
and wax. Leave the other tl.ower pot in its natural condi-
tion. Fill both pots with the s~ kird of garden soil. 
Plant cor.n seed in both pots. 
Saturate the soil in the pot with the sealed hole with 
water and keep it saturated throughout the perial of the 
eXperiment. Treat the other planting of com in a nomal 
way, 
After a period of time, the seedlings in the pot sat-
urated with water will die, because there is no air in the 
soil. 
Understanding: (FWS) 
Some seeds will not gerlilinate even though they are 
given the proper environmellt. 
:Uaterials: 
a.n assortment of different kin:ls of seeds in lots 
of one-hundred. 
corn radish 
beets sun flower 
beans tomato 
several shallow wooden boxes 
garden soil to fill each box 
Procedure: 
57 
Develop with the class a l:ls t of the optimum gemina-
ting conditions :tbr seeds. 
Duplicate tmse conditions as nearly as possible in 
the classroom. Plant one-hundred seeds to a box in even 
rows so that a systematic check can be made on the seed 
gemination. By using one-hundred seeds it will be easy tor 
the children to figure the percentage of germinating seeds 
of each varjety. 
Re1ated experiences: 
1. Do the same experiment placing tbe seeds in groo.ps 
of one-hundred between two layers of blotters. Keep tbe 
blotters moist and check on the progress of the seeds 
daily. 
2. Bepqt- same experiment several times with the 
same batch -ot &eed.s to see Whether or not the same percent 
ot €j3nninat1on 1a achieved. :Repeat the experiment using 
the same variety of seeds, but obtained fran a different 
store. 
3. Keep a obart indicating the germination period 
of different kinds of seeds along with data on percent of 
germination. 
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Understanding: (FWS) 
Green plants can manufacture their own food, which ap-
pears as starch, because the leaves contain chlorophyll. 
J4aterials: 
88r&nium leaves or rose leaves 
rubbing alcohol 
hot plate 
sauce pan 
Procedure: 
corn starch 
potato 
small glass 
iodine 
1. Establish the idea that green plants manufacture 
sugar which they convert into starch tor tbe purpose ot 
future plant growth. 
2. Establish the tact that iodine is the test tor de-
tecting the presence of starch. Do this by placing a tew 
drops ot iodine on a slice ot potato and a few drops on a 
small amount ot corn starch. In both oases the presence 
ot starch will be indicated by. the iodine tuming a blue 
col. or. 
3. Remove the chlorophyll from some leaves by boiling 
the leaves in a sauce pan ot water, and then placing them 
in a glass ot alcohol. Atter the leaves have turned white, 
remove thEIIIl tran the alcQhol, and t•t tor the presence ot 
starch. (To indicate clearly the presence ot starch, the 
leaves should be lett in a glass ot water in direct sunlight 
tor.a tew hours before performing the experiment.) 
Related exJ»rienc es: 
1. Try this same experiment using different kinds ot 
leaves under different conditions. 
2. Show tbe necessity tor sunlight in the manufacture 
or starch by covering a leaf on a potted 88r&nium w1 th tin 
toil and leaving the entire plant in the sun for several 
hours. Test the leat covered with tin toil for the presence 
ot starch, along with another leaf fran the same plant. 
Understanding: (FWS) 
Plants containing chlorophyll require light energy 
to stay alive and grow. 
Materials: 
two bean plants about three weeks old 
a box large enough to cover the plant completely. 
Procedure: 
1. Prepare the experiment in such a looati en that it 
can be left undisturbeQ. fbr several weeks. One plant will 
be the control plant and the other will be the subject of 
the experiment. Cover one plant with the box, otherwise 
give it the same amo\.Ult of warmth and water as the ccntrol 
plant. 
2. Discuss the experiment with the class. Develop 
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a bypothesis as to What will happen to the plant ltept covered. 
Have the class observe tb:l condition of the plant every two 
days. Gradually, the plant will lose its chlorophyll and die. 
Related experiences: 
1. Perform the same experiment using different ki.Iid s 
of plants. Try the experiment with a coniferous plant. 
2. Encourage children to tum over boaxds, sticks, 
logs, etc. and look for plants that have started to grow 
without sunlight , but have died. 
3. Plant grass seed in a box and keep it in the dark. 
'l'he grass will geminate, rut will live only as long as the 
food stored 1n the seeds lasts. 
Understanding: (FWS) 
Many seeds will not prosper because they do not fall 
upon good gl~und. 
»a terials : 
grass seed 
oupoake tin (half-dozen size) 
olay 
sand 
ProcedurE!: 
rocks 
mud 
loam 
gravel 
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1. Fill the six oups in the cupcake tin with different 
types of .earth material. Be sure they range from that of 
good garden soil to that of stone. 
2. Scatter a handful of grass seed over the surface of 
the · oupo ake tin making sure that some seed lands in every 
oup. 
3. Place the tin on a window ledge and give each cup 
equal attention in regard to water, temperature control and 
sunlight. 
After a period of tiae _the grass will sprout. Call atten-
tion to the dif:l.'erent rate of growth the grass makes in the 
different cups. 
Related experiences: 
1. Repeat the experiment using different types of s:> il 
and different varieties of seeds. 
2. Keep a chart of the different germinating time re-
quired by the seeds in the different cups. .Also, a record 
of the rate of plant growth in the different cups could be 
kept over a period of three or four weeks. 
PRINCIPLE III 
There is an extreme variety in the range in size, 
structure and habits of life. 
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Understanding: (JW) 
A great variety exists axmng bird nests of different 
species in tle ir general tom and in the materials used in 
their construction. 
Materials: 
several boxes about the size of shoe boxes 
bird nests brougllt in by school children 
Procedure: 
1. The fall or winter seasons are excellent times or 
tbe year to collect abandoned bird's nests as they are 
easily seen once the summer foliage has drop:r;ed. 
Encourage the children to b:l.-ing in as mny bird nests 
as they can find. It wruld be a good idea to si1'aY the 
nests with an insect spray as they are brought into the 
classrocm in case they contain lice eggs. As the nests are 
brougllt in, have the class try to identity the species of 
bird that oonstructed the nest. Call attention to the gen-
eral f'om of the nest and the type or construction used, 
Have the child who found the nest report on the location in 
which the nest was found. 
2. After the nest has been examined, have the children 
carefully disassemble the nest keeping an accurate inventory 
of the amount and different kinds or materials used in the 
construction or the nest. If considerable mud was used, it 
may be desirable to keep track of the volume by measuring 
it by the teaspoonful. 
Related experiences: 
1. Have the children construct a chart showing the 
different speoies or birds and the materials used in the 
nests. 
2. Analyze the building materials used in several dif-
ferent nests or birds or the same species. Compare the 
results or the di:f'ferent examinations and see if a general 
description of a typical nest or that species can be formed. 
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Understanding: (FW) 
Considerable variety ea:iats among the different species 
of birds in the size and coloration of eggs. 
Materials: 
abandoned bird nests brought in by the children 
several wooden dowels of different sizes: one-half 
inch, five-eighth inch, and three-quarter inch 
plaster-of-Paris 
plasticene jacknives 
water color paints 
Procedure: 
1. Encourage children to bring in bird nests of differ-
ent species. Be sure tbl.t trey note the locaticn of the 
neat ani the kind of plant life in the immediate vicinity. 
This will aid in identifying the species of bird that built 
the nest. 
2. Plan a museum-type display of the bird nests. Have 
tre children lllflke model eggs using descriptions and colored 
plates in bird l:ooka as a guide to color and size. 
The eggs may be made but of plaster-of-Paris. After the 
approximate size of the egg has been date :nn:l.ned make several 
holes in tre plasticeD!I with the correct size dowel. Coat 
tre inside of the hole with vasoline and pour in a thick 
mixture of plaster-of-Paris. When the plaster has hardened, 
tear tllil mould away from the plaster. The end of the egg has 
to be shaped by careful scraping with the blade of a knite. 
The eggs are then colored using water color paint, and 
placed in the proper nests. 
Related experienoes: 
1. Try different methods for modeling the eggs. Some 
children may be clever enou~ to make models by rolling 
clay between the palms of their hands. 
2. Some children may be encouraged to start a collection 
of feathers from different species or birds, plaster casts 
of different bird tracks, or photographs of different species 
of birds. 
Underst andi.rAg: ( FWS) 
The two main classifications of trees are soft woods, 
or coniferous, and hardwoods, or deciduous. 
Materials: 
cross section of a hardwood tree trunk 
cross section of a softwood tree trunk 
different specimen leaves, buds, needles, twigs, 
bark, seeds, and cones that t~ children will bring 
in 
cardboard 
Duoo (type; cement. 
Procedure: 
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1. Acquaint the class with the basic differences between 
softwood trees and hardwood trees. Use pictures, slides, 
movies, maps, filmstrips, and other visual aids to establish 
the characteristic differences between these two general 
types. 
2. Encourage the children to bring in to class different 
specimens of bark, needles, leaves, twigs, buds, cones, and 
seeds. These can be identified under the two main headings 
of coniferous ar deciduous. J'urthe r identification of some 
specimens may be desirable. 
3. Identified specimens may be displayed, mounted and 
labeled on cardboard. Leaves should be pressed and dried 
between layers of newspapers before mounting. Mounting may 
be done by laying the cardboard down on a flat surface, 
weighting the specimen down with snall stones, and alloving 
a drop of cement to run from several points on the specimen 
being mounted onto the cardboard backing, 
Belated activities: 
1. The children may wa:at to collect pictures of famous 
trees in the Uiiited states alll classify them under the two 
mal or headings. 
2. A collection may be made of different wood speci-
mens. Scraps may be obtained from a lumber yard, sanded well, 
coated with a layer of shellac, and mo1.11ted for display. 
3. Some children may want to try propagation of sane 
of the more unusual trees from seeds collected, 
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Understanding: (FS) 
There is a great variety or different shapes and sizes 
of leaves among our native trees. 
Materials: 
paper 
insect spray gun 
printer's ink 
printing frame 
Procedure: 
blueprint paper 
sheet of glass 
brayer 
There are severe! simple ways of recording the impres-
sion or leaves. SeTeral of these are gl.ven below: 
1. Squeeze out a small 8D1Cllnt of printer's ink on the 
sheet of glass. Roll the ink out in a thin layer with the 
brayer. Coat the underside of the leaf with a thin layer of 
printer's ink, plade the leaf on a clean piece or paper, ink 
side down, place a sl:eet of newspaper over the leaf and press. 
Remove the paper and leaf, and you will have an impression of 
the leaf. If green printer's ink is used, the result is mo:re 
:realistic. 
2. 11'111 the can of an insect spray gun with a thin mix-
ture of poster paint and water. Place the leaf you wish to 
have recorded on a sbeet of paper. Spray the paper and leaf 
With poster paint. llemove the leaf and allow the paint to 
dry. This method Will leave a white area on the paper the 
sbape o f the leaf. 
3. This same lype of record of a leaf's shape may be 
made With blu.eprint paper. Keep the blueprint paper in dim 
light. Cut a piece slightly larger than the leaf. Place the 
paper allll leaf bet\llaen two sheets of glass. Expose the paper 
to the dil'ect rays of the sun for several minutes. llemove the 
blueprint paper and soak it in a weak solution of potassi\JI 
bichromate (a tablespoon 1'lo. two gallons of water) • After about 
five minutes, ramove from the chemical and wash in water fer a 
half hour. The leaf will be white on the finished print, sur-
rounded by a deep blue color. 
Understanding: (FS) 
J. cubic :!bot of typical garden soil is teaming with a 
variety of life. 
Materials: 
large wooden box 
shOY"el 
cubic foot of garden soil 
Procedure: 
flour sieve 
several glass jars 
burlap bag 
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1. Obtain a cubic foot of garden soil. This must be 
carefully out and removed with as little disturbance to the 
natural :packing of the soil as possible. Store the soil in 
tbB wooden box and cover it with a burlap bag to keep the 
soil from drying out. 
2. Have the children carefully sift through the soil 
for different visible forms of life. These should be sep-
arated ani placed in glass jars for the purpose of examina-
tion and counting. 
3. After the oubio foot of soil has been carefully sift-
ed, have the children report to the class their findings. The 
different proportions Of soil and stones contained in the 
S811ple sbould. be noted, too. 
liel!¢ted experiences: 
1. Repeat this activity using soil taken fran a differ-
ent locality. Compare the amount and kind of life contained 
in the two samples. 
2. So1119 forms of life discovered in doing this activity 
will be in an immature form. Try raising same of the speci-
mens in the olassroan. 
Understanding: (l!W) 
Seeds travel from one location to another by several 
different means. 
Materials: 
a wide assortment of seeds gathered by the children. 
Procedure: 
1. Acquaint the class with the different ways in which 
seeds get from one place to another. 
Seeds that are projected fran the parent plant by a 
violent snap of the seed pod. (witch hazel, Joe-pie weed) 
Seeds that fly by their CM'll parachutes. (milkweed, 
dandelion, maples) 
Seeds that travel in or em animals. (wild cherry, bur-
dock, stioktights) 
Seeds that flo at on water. ( oo oonut, pickerel weed, 
al4er) 
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2. Discover the different identifYing characteristics 
that would classify the manner in which the seed woo.ld travel. 
3. Start a classroan collection of diffel"ellt seeds 
brought in and mount them an cards acoo rding to the travel 
olassifioa tion that they fit into. 
Related experiences: 
1. Examine different seeds under a magnifying glass to 
determine unusu.al characteristics. 
2. Find out about unusu.al oases of seeds being trans-
ported from one place to another. J'in'l out how many of the 
plants that we regard as American weeds are immigrants trcm 
Europe , Atrioa, and .Asia. 
Understandins: (~) 
Same plants have no roots, stems, f'l.Oiiers or leaves, 
and cannot manu1'acture their own food. 
Materials: 
mushrooms 
an aquarium tank that can be covered 
paper (White and black) 
plastic spray 
glasses large enwgh to oowr mushrooms 
Procedure: 
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Be sure to impress upon the minds or the children that 
several o Olllllon varieties of mushrooms are poisonous, and 
that mushroans should be handled only by those people who 
have taken the time to acquire considerable knowledge about 
this form of lite. 
1. Prepare several mushrooms for exhibition under glass 
in the dry aquarium. Specimen mushrooms should be cut so 
as to display the gills on the underside of the cap. Also, 
a omss section of an entire plant would be desirable for 
inclusion in the display. 
Point out the different parts to the children. Call 
attention to the absence of the parts normally found in 
most plant lire. 
2. Make spore prints of several dif'ferent kini s of 
mushrooms. The cap of the mushroom is removed and placed en 
a sheet of white paper. Also, place a cap of the same varie-
ty on a sheet or bl.a ck paper, because in some oases the 
spores are nearly white • 
Allow the mushroom to remain on the paper overnight. 
A glass should be inverted over the cap to prevent tbe r:p ores 
from being disturbed by drafts. 
The next morning, re110ve the glass and cap, and you will 
have a spore print of the mushroom. This print may be used 
as a means Of identifying the species of the mushroom. 
The spore print may be preserved by spraying the pt"int 
with plastic spray in such a way that the spray rains clown 
upon the print. 
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PRINCIPLE IV 
Species have survived because they have been able to 
make adaptations and adjustments, wbioh have tended to mke 
them better tit ted to exist under the conditions in which 
tl:ey live. 
Understanding: (Y) 
Animals have special adaptations for obtaining food. 
Materials: 
a praying mantis 
large ga.rde n spider 
a gallon jug with a large mouth opening 
a board four feet long and three inches wide. 
Procedure: 
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1. Discuss with t~ class many of the comnon special 
adaptations for food gathering among the animal kingdom. 
(i.e. t~ giraffe's neck; tbe heron's neck; the eagle's swift 
flight and tallons; the beaver's strang teeth; etc. ) 
Suggest to the class that if praying mantises and gar-
den spiders were brought in to the class, these adaptations 
coo.ld be observed in the classroom. 
2. Place the mantis in the gallon jug along with a 
small branch that bas a few leaves. The leaves will l"emain 
fresh for several days if the cover is kept closed tightly. 
The mntis will stay alive, too, if the jug is kept out of 
tllil direct rays of the 1;1un. Yrom time to time, introduce 
a live insect into the jug and observe how the mantis is 
specially adapted to catch and eat his prey. 
3. Build a :f'raDS one foot square, and three inches deep 
out of wood. (A stout box with both ends removed will serve 
as well. ) Cover both·open ends of the frame over with Saran 
Wrap. Introduce a garden Spider into the frame, and in a d~ 
or two he will spin a web. :rrom time to time, place a live 
flying insect in the frame, and observe the spider's special 
adaptations for food gathering. 
Related experiences: . 
1. Have tbe class collect bullletin board pictures illus-
trating special adaptations among plant and animal life. 
2. Keep a toad in an empty aquarium covered over with 
glass for a few days. Observe the toad's adaptation for 
food gathering wilan a fly or mosquito is placed in the tank. 
Understanding: Cli'S) 
So!lYil plants obtain part of their food requirements 
by digesting insect life. 
Materials: 
sand 
,::gravel 
peat moss 
sheet of glass 
Procedure: 
aquarium tank 
pitcher plant 
Venus tly trap 
round-leaved sundew 
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1. Discuss wi tb. the class hCNI necessary it is for plant 
and animal life to have food in order to 1 i ve , grow, and 
reproduce. Discuss various ways :In which plant and animal 
life are able to procure :fbod tb.1•ough special adaptations. 
2. Prepare the following demonstraticn for class obser-
vation and e::x:perimentaticn. Using an aqua1•ium tank, prepare 
a terrarium by layering the gravel, sand, and peat moss in 
the tank. Set out sp9c1men plants of Venus fly trap, pitcher 
plant, and round-lflaved sundew. (These plants may be obtained 
through a biological supply house, or in sane places, may be 
obtained from their natural location.) Cover the terrarium 
with the sheet of glass. 
As all three plants are native to swamp lands, they will 
all do equally well in the terra1•ium environment of ac:!d peat 
moss. 
Fran time to time, introduce small insect life, prefer-
ably flies. ObserTe hCNI each kind of plant manages to trap 
the insect and utilize it as a food. 
Related experience•: 
lP.ind illustrations of othe1· plants that have made unus-
ual adaptations ~r securing food. 
(E::x:amplfl s: the orchidS, lhdi an pipe, false beech-dl'Ops, 
Spanish moss, air plants) 
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Understanding: (FWS) 
Some insects make their hoi!B within a plant, and cause 
the plant to build up a growth around the irritation. 
Materials: 
galls brought in by the children 
jacknife 
Duco type ce:osnt 
cardboaid 
Procedure: 
Plant galls may be found throughout the entire year. 
Tbe insect causing the plant to make the gall will be in 
different stages of development, depending upon the season 
of the year that the gall is found. 
1. Find illustrations in science books and encyclopedias 
of different types of galls so tbat the children will know 
what to be looking for. Instruct the children to look on 
wild rose bushes, goldenrod stalks, and oak leaves. 
2. When the galls are brought in, have the children ln-
spect each one carefully. Call attention to the excellent 
protection afforded the insect, ani tre close pl'OXimity 
of the creature ' s food sUp ply. 
3, CarefUlly cut the gall a little 
to distUl·b the insect. Carefully shave 
plant tissue until the insect's home is 
4. Different galls can be mrunted 
the whole fonn and in a cross section. 
!illoW a drop or two of clear cement to 
the gall onto the cardboard backing. 
Related experiences: 
off center so as not 
oft the remaining 
exposed. 
and displayed in both 
In mounting the galls 
1-un fl'Om the edge of 
1. Encourage the children to look for other instances 
w:terein the host has walled off tb:l invading parasite. 
2. If any of the e'lill insects are found in the pupa 
stage, place th8 pupa in an insect cage and observe, for 
purposes of identification, the kind of adult insect that 
emerges. 
Und erst alliins: (SF) 
Some insects have made unusual adaptations for the 
purpof.le of caJt;uring food. 
14aterials: 
sugar 
ant lion 
Procedure: 
pie plate 
ants 
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1. Procure an ant lion. These insects are very common 
in sandy areas. In the late spring look for little conical 
depressions in salliy dey places. 
2. Place tbe ant lion in the center of' a pie plate con-
taining an inch or more of' g1•anulated sugar. He will quickly 
excavate a conical depression, and lie in wait for a hfP less 
ant that stumbles into his trap. 
3. Introduce 1£1. ant into the plate. Soon tre ant will 
becane the victim of' the ant lion. 
Related experiences: 
1. Experiment using grains of' material or different 
sizes to see how the ant lion is able to adapt to using 
larger particles of' material for his trap. 
2. It is possible to raise the ant lion to the adult 
stage. He will :tbrm a round cocoon in the sugar and emerge 
as a damsel fly. · 
UnderstaDdins: (FS) 
Jiany forms of life are protected fran their enemies, 
or are able to bUnt more successfUlly because of special 
colorations. 
Materials: 
chameleon 
Kal.lim.a butterfly . 
"walking stick" 
Procedqre: 
colorful garden spiders 
empty terrarium with a 
tight cover 
Many different kiDls of mammals, birds, fiah and in-
sects have protective coloration. Usually, o hildren are 
fairly familiar with same of these, and a discussion of ex-
periences with examples of protective coloration is easUy 
started. Pe~ps the idea that coloration can also help 
an animal oatch his prey will be a new idea to some of the 
children. 
Some examples of protective coloration can be observed 
in the colors.ticm ot the following creatures: flounder, 
young deer, ptarmigan, bob white, chameleon, Kallimar butter-
fly and the "walking stick." 
Examples of coloration which aid creatures in captu:ring 
tood are: polar bear, arctic fox, snowy owl, and sane gardan 
spiders. 
1. Collect, and brirag into the classroom several garden 
spiders. Bring the spidel" in on the flower on which he is 
fOI.Uld. Point out the relationship between the spider's color-
ation and the color of the flower. Collllll8nt on how this color-
ation aids the spider in capturing small insects tbat are at-
tracted to the flower. 'fhe flowers and spiders can be placed 
in an empty terrariUIIl for a tew hours tor tl» purpOBe of ob-
servation • 
• 
2. Chameleons can be obtained trcm a biological supply 
house tba t deals in live animals. They are easy to keep in 
a terrarium. Cbanging the chameleon's background will re-
sult in a dramatic cbange in coloration ot his skin. 
3. A specimen of tbe Kallima butterfly, a native of 
India, will provide tbe children with an example ot mimicry 
as a means ot protection. 
4. Walking sticks, frequently found around homes in the 
fall, will provide the class with another example of protec-
tion through mimicry. 
Understanding: (FWS) 
Some species of birds may migrate in search of more 
abundant supplies of food. 
Materials: 
large map of North and South 
America 
wool yard (aBSorted colors) 
Procedure: 
canmon pins 
bulletin board 
reference books 
Man has increased his knowledge about bird migration 
during recent years by banding birds. It is now possible 
to predict with a high degree of ce1-tainty the migration 
routes of most of the migratoPy birds. 
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1. Using a reference book on bird migration as a guide, 
establish the migration routes of the following birds: 
spotted sandpiper red-eyed verio 
golden plOYer cedar waxwing 
tree swallow American redstart 
black-poll warbler purple martin 
ruby-throated hummingbird crested flycatcher 
At the same time, have the children note the principle 
food of each of the birds listed. 
2. Using different colored yarn to represent the migra-
tion mute, mark the migration routes of' the birds • .lln iden-
tification key may be worked out at the side of the map. 
3. Call attention to the dependence of these birds on 
insect life, and to the tact that these birds leave the 
regions subJect to free~ng temperatures during the winter 
season where insect life is in a dol'DIIUlt stage. 
Related activities: 
1. The children might be interested in charting unusual 
migration routes of birds discovered in doing the research 
on the above assignment. 
2. The children might be interested in charting migra-
tion routes or different forms of animal life. (lemming, 
seals, whales, eel, salmon) 
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PRINCIPLE V 
Through the interdependence of life am the struggle 
for existence, there is maintained a balance aJilong the many 
forms of life. 
Understamihg: (l!WS) 
Plants am animals living together in a pond fol"'ll a 
kind of community. (water community) 
l!aterwls: 
large size aquarium 
olean sand 
plants and animals from a pond 
Procedure: 
glass jars 
dip net 
A natural water oamnunity oan be established any time 
of the ~ar when it is possible to gather material. '1'be 
spring and fall are the best seasons in which to establiSh 
a water oamnunity in the classroom, but the winter season 
will do as long as the ponl s and streams are not covered 
over with ioe. 
If the collecting of materials is clone in the winter 
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a ditferent procedure is used. 'l'he animal lite will pro-
bably be buried in the mud at the bottom of the p,C)nd or 
brook. This necessitates digging up some of the sand aad mud 
fmm the bottan of the pond or stream, and placing it in the 
aquariUIII.. In a short time the· aquarium will be teaming with 
a large variety of insect life. 
1. Locate the acquarium case in the place where you in-
tend to keep it permanently'. 'l'his should be away from ex-
tremes o:f heat anl cold, and where there is plenty of light, 
but little direct sunlight. 
Cover the bottom with a layer several inches thick of 
well washed sand. 1!'111 the aquarium two-thirds full of water, 
preferably frcm a natural pand or stream. 
2. Collect the plant anl animal life from ponds and 
streams, using a home -made dip net to catch the anililal 1 ife, 
and glass jars to transport it baok to the aquarium. The 
plant life may be dug from the shores of the pond or stream. 
and transplanted in the aquarium. 
3. Try- to include in the aquarium representative toms 
of life natural to a water community. Point out to the chil-
dren that the kind of life natural to a given community is 
not a haphazard arrangement, but dependent upon the environ-
ment. 
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Underst ending: (l1WS) 
Plants and animals living together on a given piece of 
land form a kind of oomnunity. (land community) 
Materials: 
an aquarium tank 
sl:eet··of glass to fit tile 
top ot the aquarium 
sand 
Procedure: 
loam 
moss and woodland plants 
newts 
The purpose of the terrarium is to ..• duplicate a typical 
land environment as nearly as possible. Although an aquarium 
tank: makes an ideal terrarium when a sheet of glass is used 
for a cover, a suitable terrarium can be made as follows: 
Use aluminum edging, commonly used in working with 
bathroom tile, for the corners ot the terrarium. This mater-
ial may be easily out with a hacksaw. Glass may be obtained 
from most hardware stores, out to the size ape cified. A 
cookie sheet will serve very nicely for the bottom of the 
terrarium. The tour sides o~ the terrarium may be held in 
place by binding the four sides together with thin wire. Use 
plaster and caulking to make the bott an and tlle sides tight. 
The glass top may be bound with masking tape to keep children 
from being out as they work around the terrarium. 
1. Collect different kinds of moss and wocxlland plants. 
P'or plants, the smaller members of the wintergreen and heath 
families make good terrarium plants. Also, several small 
pieces of wood covered with lichens help to create the wood-
land scene. 
2. Cover the bottom ot the terrarium with an inch layer 
of sand and gravel for drainage.· Cover this with one or two 
inches ot loam. The moss and plants may be set out in the 
loam, tl:J!I entire surface watered well, and the glass cover 
installed. 
3. Introduce a very limited number of living creatures. 
Newts, chameleon, SIP.ll snakes, and toads make the most suo-
cessful forms of animal life for keeping in a terrarium. It 
an7 difficult7 is noted in the creatures taking food, they 
should be returned to the wild. 
\ 
Understanding: (JS) 
There is a constant figbt for growing space on a 
given section of land cove1•ed with vegetation. 
Kateri ala: 
four stakes 
fifty feet or string 
a plot at' land covered with vegetation 
Procedure: 
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Usually, a teacher oan find a section of unused land 
on the sohool grounds or en an adjacent lot for this exper-
iment. 
l. Mark orr an area of land four feet by twenty feet, 
using the string and the stakes .to fence it in. 
2. Go over the land carefully, always waJking along 
on the outside or tl:Je string,· and record all tl:Je different 
kinds or plants gr~ing there. 
Try to figure the kind cif plant that dominates all 
the other plants on the plot. 
Try to figtn'e out how much of the surface is covered 
by the ditrexent kinds or plants. 
Try to determine the varieties of plants that axe 
being crowded out. 
Predict what will happen to that plot or land if left 
untouched OV"er a J;e riod or years. 
Belated experiences: 
There are a niJilber or observations a student can make 
concerning a given piece at' lalid in order to undemtand what 
activity is taking place there. 
1. Keep a daily tempera tuxe record of the air tem.pe ra-
ttn'e over the piece or land. 
2. Keep a record of the rainfall over a period or time. 
3. Take soil samples to deteiiDine the acidity of the 
soil. 
A-study of the above observatims may help to pxedict 
the type or vegetation that will eventually dominate the 
plot. 
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Understanding: ( JiWS) 
The overcrowding of life in a given area usually results 
in stu.nted growth and eventual death o!r many individuals in 
the population. 
l(a ter ials: 
shallow wooden boxes for gt"owing plants 
garden soU 
bean seeds 
radish seeds 
Procedure: 
1. Discuss with the class the abUndant manner in which 
nature usually reproduces any given species. Illustrations 
may be taken fran the number of seeds, produced :t'mm a single 
plant, or the rapidity a given insect' populatim will in-
crease when the period of time from egg to adult is thirty 
days and each adult female is capabl~ of laying a thousand 
eggs. · 
I 
2. Ask for opinions as to what YIOUld happen if this 
same rate of increase todt place CJI'eJl' an extended period of 
time without natural controls on the 'POpulation·. 
3. Set up a demonstration illusfrating this problem 
using plant life. In one box, plant radish or bean seeds so 
closely that they are practically on' top of one another. In 
andther boX, plant a few seeds widely spaced. Give both 
baxes tb9 sallle treatment in regard t10 temperature and moisture. 
Call attention to the different way tb9 plants in the 
two bax:es are growing. In time, ~Y of the plaiits in the 
crowded box wlll die out, and the stronger plants will start 
to grow more rapidly. 
Related experiemes: 
1. Repeat the same experiment using a mixture of two 
diffe1•ent kinds o 1' aaeds w1 th dif1'ef8nt growing characteris-
tics. If com and radishes are planted in the same box in 
an overcrowded condition, the corn will eventually dominate 
the radishes. 
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Understanding: (PS) 
Some species have adopted a oommlllj.al way of life as an 
adaptation for survival. 
MaterialS: 
wide mouth gallon jug 
sandy garden soU 
sugar 
Procedure: 
ants 
basin 
1. Discuss w.!.th the class the advantages and disadvan-
tages of various examples of oailmww.l 'living. 
(Bxamples: bees, gophers, gulls, man, :eto.) 
' 
2. Set up an ant colony in the oll.assroom and obse1'V'e 
boW the communal life in the ant oolotl.'Y funations. The 
colony may be started in the folio~ way: 
lPill a large mouth gallon jug ha,lf fUll of samy soil. 
Dig into an ant colony with a shovel,
1
' putting as many ants 
as possible into the jug. Screw the 'cover on securely. 
Place tba jug in a basin of water. Bt the second day, the 
ants will bave settled down to building tunnels. Attach 
·~• of sugar and crackers to the slloulders of the jug with 
Scotch tape. The water will confine the ants. 
:Belated etq>eriences: 
1. Obtain a nest of the paper W:asp in late fall after 
cold weatber has set in. CarefUlly ,out the nest in half and 
examine the interior. (Be sure waspS are dormant.) 
2. Place a standard hive of beE!s in such a way that 
the bees have access to the hive bu'li cannat enter the school-
room. Tbe hive should be altered tO have an obsel'Vatian win-
dow built into the rear section. ' 
3. Collect pictures illustl·ati)lg different types of 
bird colonies. Also, collect pictures showing other forms 
of animal life such as prairie dogs, and marmots. 
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Understanding: (JWS) 
Fresh pond water is teaming with:microscopic life during 
the warm months of the year. 
Materials: 
pond water 
microscope slides 
Procedure: 
eye dropper 
microscope 
This experience necessitates the use of a microscope. 
However, this should not be a real ptoblem, because during 
' recent years many inexpensive Japanese microscopes have 
been sold to children in America. C~ances are that among 
any given class of sixth-grade children, one or more of 
the children have a microscope of th~s type. These micros-
copes are adequate for this lessen. 
' 1. Obtain a jar of pond water. r Include the stems of 
grass or other plants that hflVe been submerged for some 
period of time, because this plant material often serves as 
an anchor tor microscopic lite. : 
If the collecting is done in tlile winter time, plan on 
leaving tbe jar in a warm room for ~wo or three weeks before 
looking for signs of microscopic lire. 
2. Using the eye dropper, plac~ a drop of water on a 
slide, cover it with a slide cover,; and place under the lens 
of a microscope. A m.mber of different forms ot animal and 
plant life should be visable. 1 
Call attention to the variety and abundance ot lite in 
a single drop of water. 
Related experiences:· 
1. Encourage the children to !jlake drawings ot different 
forms of microscopic life sean in the sample of pond water. 
. ' 
2. Starting with equipment sterilized in boiling water, 
start a "farm" of different types .of microscopic water life. 
3. Try growing microscopic li:fe in samples of drinking 
water by keeping water stagnant in sterilized jars for several 
weeks. If micros co pic life grows :in the water after a Ill riod 
of time, a minute quantity must have been present when the 
water came through the tap. · 
PRINCIPLE VI 
Man bas becone an important determining factor in the 
environment of' most life. The continued existence and ad-
vancement of' his own and otber :f' orms of' life are dependent 
upon his wise modi:f'icaticn and use Of the environment. 
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Understanding: (FWS) 
lofan has set aside areas Of land for the protection 
and preservation of wild life. 
14aterials: 
84 
map of tb3 U.s. indicating the location of the National 
Parks 
research materials 
Procedure: 
1. A large aoount of material has been written ~t 
our National Parks. Set up a classroom library Of' boop 
and pamphlets about these areas. 
2. Have the children give special reports on the 
difterent parks, the history of the park system, leaders in 
the palic IIIOVement, and park occupations. 
3. Try to infect the cla as with the "park spin:i" b;r 
reading e:xerpts from books written by men who coult ~as 
their feelings about the parks. Freeman Tilden is one ot 
these people. 
4. A great deal of appreciation can be had by planning 
a trip through many of the parks even though it will not 
be carried out. Plan the trip as a camping trip, fi!Yring 
out the route, stopping places, places to visit, equipnent 
needed, and the expense of the trip. 
Related experiences: 
1. Invite a guest speaker in who has a collection of 
slides 1D show taken in some of the Nati anal Parlt:s. 
2. Build models of sane of the more fa1110us park land-
marta. 
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Understanding: (FWS) 
Man has been responsible for several different species 
of an.imal life becaning extinct. 
Materials: 
reference materials 
Procedure: 
The passenger pigeon sometimes nested in communal areas 
encompassing 100,000 acres. Audubon once estimated that a 
billion passenger pigeons flew past him in three hours time. 
1. Tell the class the complete story about the passenger 
pigeon and how it happened that today not one solitary mem-
ber of that species can be found anywhere on the surface ot 
the earth. 
2, Supply the class with the names of other species of 
animal life that have vanished from the face of the eal"th. 
This list would include the dodo bird, and the heath hen, 
Have the children report the complete story of the species 
to the class. 
Related experiences: 
1. Have different mEIIlbers of the class find out about 
tlle several species of animal and bird lite now on the verge 
of extinction. This list would include the California condor, 
wbooping crane, ivory-'"billed woodpecker, American buffalo, 
and tlle mountain goat. 
2, Construct a map indicating the former range of the 
different birds and animals that have became extinot. 
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Understanding: (FWS) 
The taking of good photographs requires a knowledge of 
the limitations of a oama1•a. 
Materials: 
camera 
Procedure: 
Cameras and photography are a part of man's enviro.lllllellt. 
A few lessons in photography before ePing to camp will en-
able the children to get mare out of the camp e;q>erience, as 
well as conserve on the amount of film used. 
1. Have the children bring to class the cameras that 
they intend to take on the trip. 
Ihstruct the class about the :t'unction of the lens, 
shutter, aperture, and filii.. 
2. Discuss composition with the class, and how to plan 
your picture before you snap tre shutter. 
3. Practice taking pictures of different subjects, 
at dif.ferent distances under varying lighting conditions. 
Related experiences: 
1. Encrurage the class to have a photo contest on a 
g1 ven subject. 
2. If a child in the room haS photography for a hobby 
and does his own printing and developing, have him give a 
dEIIlonstration to the class, allowing how the process is 
completed. 
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Understanding: (PWS) 
Many areas or New England have gone through successive 
stages of land use. 
Materia:JB: 
resource library materials 
Procedure: 
Instruct the class in the following historical phases 
of land use: 
1. The original land cover was virgin timber, probably 
a :fairly even mixture of conif'erous and broad-leaved trees. 
2. 
burmd. 
provide 
From 1730 on, the primeval f'orest was cut, pUed and 
Some of' it was used to build settlers' homes and to 
fences and fUel. 
3. Byl830, seventy percent of the land was oleared. 
Large houses and barns were built surroUDied by fields, ar-
ohards, and pastures. Most or the fine timber had been used 
in industry. 
4. By 1850, muoh of the ram. land had been abandoned as 
the worn soil became less attractive tor fam.ing than the 
new rich lands in the West. 'fhe abamomd fields quiclcly 
came up in a sec and growth or pine. 
5. In 1910 much of the pine had been ruthlessly out and 
used in industry. 
o. The last phase in the typioal land use of this area 
is the growing up of a mixture of different hardwoods. 
Belated expeliences: 
1. Encourage members of the class to visit the museum 
at Harvard .ll'orest where this entire story is graphically 
illustrated with unusually tine models. 
2. Try to reoonstruot these scenes of progressive land 
use by making dioramas. 
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UD1erstanding: (FWS) 
Erosion on plowed 1 and can be greatly reduced by proper 
methods or plowing and terracing. 
Materials: 
finely sifted garden soU 
winda~~ box 
small watering can 
Procedure: 
1. Using photographs and diagrans, give the olass a 
clear umerstanding at what is maant by contour ploughing 
ani terracing as applied tD tam practices. 
2. Fill the windc::tN box aboot one-thil.'d full or sifted 
garden soil. 'filt the window box so that there is a drop 
of about five inches fmm one end of the box to the other. 
llake several parallel fUrrows in the soil down the 
length or the box to simulate ploughing without regard to 
the contour or the land. 
Sprinkle water on the soil over the top third or the 
box and observe the rapid runoff or water and the washing 
of the soil. 
Repeat the same experiment using different soil markings 
to simulate desirable ploughing and terracing techniques. 
Call attention to the slower spe en tllat the wate1• travels, 
Qnd tbB smaller amount or soU wash. 
Jlelated experiences: 
1. Encourage the class to look for indications or S.oil 
erosion that could have been prevented by proper shaping or 
tm 1 snd surface. 'fhey aay be able to find examples in 
their own schoolyard. Along the side or roads where high-
ways o~ tt>.rough hills is another good spot to look for 
severe erosion. 
2. 'fhis same demonstration could be carried out on a 
larger scale in the scboolyard using a sloping area of 
asphalt and a gardeh hose. Different types of soil could 
be used and any variation in-the erosion pattern noted. 
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Underst~ndins: (SF) 
Through soienti:f.'io breeding practices, it is possible 
:!.'or man to make im;provell¥lnts in certain plants and anill1als. 
Materials: 
.• 
reseaJ.•oh materials 
:f.'lolll!lrs 
Procedure: 
1. Through research, have the childl·en :f.'ind rut bow 
man has been able to improve corn, strawberries, blueberries, 
horses, sheep, and other :f.'o:nna o:r plant and animal li:f.'e. 
Report the findings to the class. 
2. Have a mEmber o:r the class report on Luther Burbank 
and his work with flowers and vegetables. 
3. Although the work o :f.' producing a new improved plant 
through breeding is too involved and time consuming to oon-
s~der as a class project, sane understanding oan be gaimd 
of the procedure and the tremendous work involved by ha-ting 
members or tm class hand-pollinate a cluster o:f.' flowers. 
This is done by touching the pistil o:f.' each :!.'lower with 
pollen collected en a paint brush. 
Related e;periences: 
1. Perhaps there is a student in the class woo could 
undel·stand the work of Mendel, if given the opportunity to 
do a report on his wcrk. 
2. Pel'hapS a child in the class would be interested 
in breeding fruit :!.'lies to develop a certain characteristic. 
\/ 
Understanding: (FS) 
Man bas developed methods of oontrolling undesirable 
roms or lire. 
Materials: 
aquarium tank 
mosquito 
pond water 
Procedure: 
oil 
glass to cover tank 
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1. Fill an aquarium about one-third full or water taken 
:rmm a pond or stream. Introduce into the tank several 
adult mosquitos captured on the mom side or window screens. 
Chances are that mosquitos taken under these conditi<ns are 
full of blood and are busy dieesting their meal. It will take 
two days to a week: for the mosquito to trans1'orm the blood 
into eggs. Once tbat is accomplished, she will start to 
lay eggs on the surface or the water in the aquarium. 
The mosquito lava will teed <n microrganisms in the 
pond water. 
2. After the lavae have grown to sane size, introduce 
a few drops of oil onto the surface or the water and observe 
the affect on the lavae. 
Related experiences: 
1. Experillent with dif:fe rent chemicals to determine 
the effectiveness on killing mosquito lavae. 
2. Experiment with different types or insect repellents 
and insecticides an a var:lety of insects. 
3. Investigate recent sceptical reports about the wide 
use or chemical sprays to control insects because or the 
danger to other forms or animal life. 
4. Follow a batch of iJlOSquitos fran the eggs w the adult 
stage, keeping an accurate aocoun t or the p mcess. 
Understanding (ll'WS) 
Man has tbe ability to avoid trouble through the use 
of knowledge, observation, and reason. 
14ater1als: 
resource library materials. 
Procedure: 
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Children taking part in a school c8lDJ>ing program should 
be instructed in the identitication of the plants in the 
area likely to cause skin irritation. 
1. Describe poison ivy to the children. They should be 
able to identify it in the winter as well as in the sUllllller 
and fall. 
- Obtain a specimen of Virginia creeper so that the 
children can become familiar with the plant that is so 
similar to poison ivy. 
2. Poison oak is amther plant that contains the toxic 
irritant, urusiol. However, its range is limited to the 
Western part of the United states. 1llany botanists do not 
regard it as a sepal' ate species from the poison ivy, but 
only a geographical variant. 
5. Poison SlllliS.C is found in the swamps of Eastern United 
States, and the children should be thoroughly familiar with 
the identifying features. It is a close relative to poison 
ivy even :though its shrub-like growth does not resemble the 
creeping f'orm or the ivy. 
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Understanding: (l!WS) 
Soils differ in their water absorbing and water hold-
ing power. 
Materials: 
two quart size soft drink 
bottles made of clear glass 
soil containing a large amount 
of humus 
sandy soil 
Procedure: 
alcohol 
string 
cloth 
two glass tumblers 
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1. Discuss with the class the reasons why loam is used 
for lawns. .llso, why good garden soil must contain a con-
siderable a.mwiit of organic material. 
2. Set up the itlllOMing experiment to illustrate that 
soils differ in their ability to hold water: Remove the 
bot tans from two quart wize soft drink bottles tba t are made 
of clear glass. (This may be done by tying a string around 
tbe bottle near the bottom, soaking the string in alcohol, 
burning the alcohol for a few minutes, and plunging tl:e bottle 
into cold water. 'lhe bottan should break off along the line 
mrked by the string. .As the edge will be sharp, it is best 
to cover it with a piece of masking tape.) Tie a layer of 
cloth over the top of t be bottles, and set them in the glass 
tumblers, neck down. J'ill the bottles thro ugll the open bot-
toms with the two different types of soil. Keep the soil 
level aboot three inches below the edge of the glass. 
Add a lll!lasured quantity of water toe ach soil, keeping 
track of the amount of water, ard the time lapse befo:re the 
water begins to drip fran the neck of the bottle into the 
tumbler. .llso, a record can be kept of the rates of speed 
that the water collects in the tvo tumblers. 
3. Call the attention of the class to the fact that the 
soil containing t:te humus (1) holds considerably more water, 
(2) drains much more slowly, and (3) discolors the water 
less. 
!elated experiences: 
2. 1. Have tb3 children observe the 
to. ruddle after a sbDwar, while other 
ratatal1-rapidly. 
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2. Have children observe the rapid disappearance of 
water along a sandy beacil. following each wash of a wave • 
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Understanding: (l'NS) 
Chemical weathering or rook helps to break them down 
into smaller particles neoessar,r for soil. (oxidization) 
Materials: 
rooks containing iron 
steel wool 
Prooeaure: 
an empty olive jar 
a saucer 
1. Establish the idea that many rooks oontain minerals 
that will oxidize upon exposure to air. Iron pyrites, or 
fool's gold, will be a good illustration. 
2. Set up the following demonstration '00 illustrate 
the ef:f'eot of moisture in the air on iron causing the chem-
ical change into iron oxide: Place a pad of steel wool in 
the bottom of' an empty olive jar. There should be enough 
steel wool in the pad to cause it to stay at the bottan of 
the jar. Upem the jar in a pa:a*s or \'later, and place the 
experiment in the sunligllt on a wiblow sill. After two 
or three days, examine the experiment for indio at icns of 
oxidation o:f' tbe steel wool. Also, test the remaining air 
for the absence of oxygen w1 th the burning splint. 
Point out to the class that the oxygen normally in the 
air was used up in :aaking the chemical change from iron to 
iron oxide; Also, point out tbe changed character of the 
steel wool. Point out that this same process of oxidation 
in rooks brings about Ill expansion and decomposition of the 
minerals within the !mDiediate surface or the l'Ook, forcing 
the rook to break slowly into smaller pieces. 
Belated Experiences: 
1. Encourage the class to look for rooks around the 
school grounds and their hanes tbat show indications of 
being weathered through chemical action. 
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2. Bring in examples or other metals tbat are oxidizing, 
such as aluminum, zinc, alld copper. Also, demonstrate that 
the presence of salt will basten the oxidization by attract-
ing moisture to the surface of' the metal. 
• 
UDderstapding: (FWS) 
Chem.icel.weat:b.ering ot the rocks helps to make soil. 
(carbonation) 
Materials: 
limestone 
hydrochloric acid (dilute) 
Procedure: 
soil testing kit 
acid soil 
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1. The purpcse ot the acid soU and the soil testing 
kit is to establish in the m1Dds ot children that soil con-
taining muoh organic ma~erial formed tram deciduous or con-
iferous trees is usually' acid. Also, that rain water leach-
ing through tbis type of soil will becane slightly acid. 
To illustrate tbis point, test sane soil taken frQ!l swampland 
to show the degree of acidity. 
2. Pl.aca a few drops of hydrochloric acid on sane lime-
stone and obserYe the reactim. Point out to the class that 
the bubbling 1S caused by a chemical reaction of the acid 
1fith the lime. Since marble 1s metamorphized limestone, a 
similar reactiCil. will take place when the marble 1s exposed 
to the acid. If the marble surface is repeatedly exposed to 
the action of the hydrochloric acid, the surface ot the marble 
will beoane rwgh. 
3. Point out to the class that this same chemical 
waathering process takes place at a slower rate on many of 
the rooks on tba earth's surface, gradually breaking down 
large rooks into smaller pieces, and eventually to particles 
small enough to beocme a important part of the soil. 
Belated experiences: 
l. Show illustrations of caves and discuss their fo~a­
tion by acid in tbe water dissolving away deposits of lima-
stone located below the surface of the earth. 
2. Point cut the possibility of' a type of rook tbat 1s 
a mixture ot limestone and other materials to weather chemi-
cally at ditterent rates within the saae rock • 
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Understanding: (l!WS) 
Tre action of freezing and thawing changes the earth's 
surface. 
Materials: 
cracked ice 
rook salt 
bucket 
Procedure: 
jar with so:rew top 
assorted rooks 
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1. Develop with the class the idea that water in its 
solid form occupies more space than in its liquid form. 
Use such illustrations as ice bergs floating, or milk bot-
tle caps rising on a sbatt of frozen milk when left on door-
steps in the winter. 
2. Demonstrate the b~aking force o:t' ice by filling a 
small jar completely with 1tater. Be sure that there is no 
air bubble left wren the cap is screwed on. Immerse the 
bottle in a mixture o 1' cracked ice and rock salt until ice 
in bottle freezes ani cracks the glass. 
This SaliS result may be obtained by placing a bottle 
of water outside the classroam window on a day when the 
temperature stays below freezing, or by placing the bottle 
in the freezing compartment at a refrigerator. However, 
the using or ice and salt is more dramatic, and too, enables 
the teaob:lr to develop the idea that the freezing point or 
salt water is lower than the freezing point of fresh water. 
3. Point out minute cracks in stones and pour water over 
stones, calling attention to the fact that water l'UD.S into 
the cracks. Develop the idea of this happening, followed by 
a freezing action on a grani scale throughout the section 
of the world experiencing below freezing temperatures. What 
we uld happen to the stones? 
Related experiences: 
1. Have children look for signs ot frost heaves en roads 
and sidewalks. 
2. Show an illustration of the exfoliation from Half Dome 
in Yosemite National Park. 
3. Show illustrations of talus collected at the foot of 
cliffs. 
' ' 
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Understanding: (PWS) 
Tbe speed with which a given mass of rooks will weather 
into soil depends, in part, on tbe am::>unt of SUl'faoe area 
exposed to the weatmring agents. 
Materials: 
rooks of different sizes (nearly round stones are best) 
a fabric tape measure 
Procedure: 
This understanding should be presented aftel' the chil-
dren have come to understa.Dl the several forces at 1\QJX re-
ducing rooks to sand am clay. (weathering.) They must un-
derstand that weatbering takes place on the exposed surface 
of the rooks. 
1. Select one rook weighing several pounds, and match 
tbe volume of that rook with several snaller rooks. This 
may be done by submerging tbe rook in water, recording the 
amount of water that tbe rook displaces, and submerging 
smaller rocks until an equal ano1mt of water is displaced. 
2. Canpare the am.ouht ot surrace exposed by the single 
large stone with that of tbe sever111 smaller stones of equal 
volume. This may be f'igured roughly by measuring the oiroum-
ferenoe ot a stone in several pls:~es to find an average oir-
oumference, and tben applying tbe tormula, r = o · 
· m t find 
the radius. Tben, apply the :1\nmula, surface =4_tt__~ B, to 
find the surface area of each rook. Point out the great dif-
ference in the amo~mt ot surface area exposed in the several 
am.aller stones as canpared to the single lal·ge stone. 
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Understaniing: (l!'S) 
The amount ot raindrop erosion varies with the type of 
soil and 1 and cover. 
Materials : 
three trays 
sand 
loam 
a square foot ot turf 
Procedure: 
a watering pot 
three glass jars 
This demonstration should be carried on outside the 
classroom on the school grounds. If that is not possible 
there should be a sink available in the room. 
1. ll'ill one tray with the sand, a seccnd with the loam, 
and the third with a layer of turf. Tilt each tray at about 
a twenty degree angle. Sprinkle each tray with about three 
quarts of water. Use some method of collecting the runoff 
fran each tray for the purposes of comparison. 
2, Call the students' attention to the amount of dis-
coloration in the three samples ot water collected from the 
three trays, Point out the tact that water fran the sand 
shows little discoloration because most of the organic mater-
ial has beEn le acbed out, but quite a few grains of sand have 
been washed from the tray into the jar. The water from the 
loam contains a great deal of discoloration as well as sand 
particles, indicating considerable erosion. The waterfrom 
the tray containing the turf is only slightly discolored and 
contains no grains of sand, indicating only a small· amount of 
erosion. 
Belated experiences: 
1. Repeat the same demonstration using different types of 
soil or ground cover. 
2, Demonstrate the shattering power of a single raindrop 
striking different types of soil. 
3. Demonstrate the soil carrying capacity of water moving 
at different rates. 
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Understanding: (FWS) 
Soil has a tendency to be deposited in layers, thereby, 
accounting for flo.IDill of the stratification of soils on the 
earth's surface. 
:Materials: 
a gallon jug 
a few tablespoons each or sam, loam, clay, and gJ.•avel. 
Procedure: 
1. Discuss with the class pictures that show extreme 
examples of statification of soils. You may find pictures 
of Zion Canyon, in Zion National Park, or of the Grand Canyon, 
in ArizoDa to be particularly useful in illuswating this 
point. 
2. Prepare the following demonstration for the class: 
Fill a gallon jug about two-thirds full of water. Using a 
paper cone as a funnel, add equal azoounts of sand, loam, 
clay, and gravel. Cover the end of the jug with the palm 
of your hand and shake vigorously. Set the jug down am 
observe the layering action of the water. The course part-
icles will settle first am the finest particles will be 
the last to settle. It may take as long as twenty-four 
hours for all of the material to aettle. 
Belated experiences: 
1. Repeat the same experiment using different propor-
tions of saul, loam, clay, and gravel • 
2. Repeat the saJE ex:ra riment using the samB ingred-
ients but of different colors. 
3. Xncourage tbe children to look for signs of layer-
ing by water in sambanks or in outs along the highway. 
Understanding: (FWS) 
Lateral stresses built up in the eru.·th's orust have 
caused folding of t~ earth's orust. 
Materials: 
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A number of layers of different oolored cloth (towels) 
Procedure: 
l. Through discussion and showing suitable illustrations, 
try to have the class appreciate some of the great cha.Ilges 
in the earth's surface due to mountain building forces. 
Aerial photographs of the Appalachians are excellent tor this. 
(An opaque projeotor is admirably suited for sharing text 
book photographs w.l.th the entire olass.) 
2. Pile up a number of layers of different oolored oloth 
to illustrate stratified rook. Slowly apply horizontal 
pressure on both ends of the oloth pile. Point out to the 
olass the gradual bending of the surfaoe and the eventual 
folding of the layers if the stress is c oo.tinued. Relate 
this demonstration to p:lc tures or diagrams showing folds 
in the earth's crust. At this time point out t~ possibility 
of ther.enntal of roalc strata due ·to complete folding;t::too, 
the possibility of sections being left in such a way that 
t~ strata is vertioal to the land surfaoe. 
Belated experiences: 
1. Different lf1,nd formations lend themselves admirably 
well to making oross-seotional models out of plaster. The 
plaster may be dyed with vegetable dyes or water oolor paint 
dissolved in the water used when mixing the plaster. 
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12. Encyclopaedia Britannica Films, Forest Grows, 16 11111. 
sound film, color. Willll.ette, Illinois, 1949. 
13. Encyclopaedia Britannica Films, Forest Froduce, 16 mm. 
sound film, color. Willll.ette, nlinols, 1949. 
14. Encyclopaedia Britannica Jlilms, The Frog, 16 m:n.. sound 
film, black and white. Wilmette, Illinois, 1962. 
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16. Encyclopaedia Britannica Films, Fungus Plants, 16 mm. 
sound film, black and white. Wilmette, Illinois, 1931. 
16. Encyclopaedia Britannica Films, Irrigation J'arming, 16 
mm. sound film, black and white. Wilmette, nllnois,l939. 
17. Encyclopaedia Britannica Films, Life .Along the Waterways, 
16 mm. srund film, color. Wilmette, illinois, 1952. 
18. Encyclopaedia Britannica Films, Life in the Desert, 16 mm. 
sound film, color. Wilmette, Illinois, l964. 
19. Encyclopaedia Britannica Films, Life in the lor est, 16 mm. 
sound film, color. Wilmette, Illinois, 1955. 
20. Encyclopaedia Britannica films, Life in the Grasslandli!, 
16 mm. sound film, color. Wilmette, illinois, 1954. 
21. Encyclopaedia Britannica J'ilms, Uur Soil :Resources, 16 mm. 
sound film, black ani white. Wilmette, Illinois, 1947. · 
22. Encyclopaedia Britannica li'ilms, Seeds of Destruction, 16 mm. 
sound fila, color. Wilmette, Illinois, l948. 
23. Encyclopaedia Britannica Films, Sunfish, 16 lim. sound film, 
black and white. Willlette, Illinois, 1942. 
24. Encyclopaedia Britannica Films, This Vital Earth, 16 mm. 
sound film, color. Wilmette, Illinois, 1948. 
26. Encyclopaedia Britannica Films, Water Cyple, 16 mm. sound 
film, blaak: and white. Wilmette, illinoiS, 1949. 
26. Film. .Associaties, Rocks and Minerals, 16 mm. sound film, 
black and white. Los Anseies, 1964. 
27. Govel'IllllElnt Films Department, trnited World .i'ilms, Inc~, 
Erosion, 16 mm. sound film, black and white. New York,1948. 
28. Instructional Films, In.c., What is Soil? 16 mm. sound 
film, black and white. Wilmette, Illinois, 1948. 
29. Pictura Films Corporation, Half-Billion Dollar 14osSuito, 
16 mm. sound film, black and white. New fork, 19 e. 
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30, sterling ll'ilms, Inc. , River ,stems and Man, 15 mm. sound 
film, black and white, New oriC, l950. 
31, Walt Disney Productions, Beaver Valley ,15 mm. sound film, 
color. Burbank, California, 1958. 
32. Young .America Films, Inc., How Animals Defend Themselves, 
15 mm. sound film, black am i\tllte. N'ew fork, H4B. 
33. Young America ll'i1ms, Inc., How Animals Eat, 15 mm. sound 
film, black and white. New York, l948, 
34. Young Jimerica lilms, Inc., How :Simals Move, 15 mm. sound 
film, black and white. New Yo:r;- , 1948. 
35, Young .America J'ilms, Inc., What Makes a Desert? 15 mm. 
sound film, black and white. New York, 1§49. 
J'n.M S'fi.IPS 
.'1, Charles SCribner's Sons, Cooperation .Amon~ Plants and 
Animals, 57 frames, color. New Yorx, 1§ 4. 
2, Curriculum Filmstrips,Inc ., Animal Behavior, 25 frames, 
color. Tujun;a, California, 1951. 
3. Curriculum Filmstrip a, Inc • , Behavior of Plant a, 25 frames , 
color. Tujungfl, California, 1951. 
4. Curriculum Jl'ilmatrips,Inc., Behavior of Simple Animals, 
25 frames, color. Tujunga, California, 1951. 
5. Curriculum Filmstrips, Inc., Fall in Countr! and Town, 
25 frames, color. Tujunga, call forD! a, 19 2. 
5, Curriculum Fillnstripa,Inc., :rorest Resources, 28 frames, 
color. Tujunga, California, 1951. . 
7. Curriculum Filmstrips ,Inc., How Amphibians Get Their Food, 
20 frames, color. Tujunga, california, l95i. 
8, Curriculum J'il.lllstrips ,Inc., How i<nimala Live in the Air, 
25 frames, color. Tujunga, dailfornia, 1951. 
9. Curriculum Filmstrips,Inc., How Animals Live in the Arctic, 
25 frames, color. Tujunga, California, 1951. 
10. Curriculum Filmstrips ,Inc,, How Animals Live in the Desert, 
25 frames, color. Tujunga, daliforDia, 1951. 
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11. Curriculum Filmstrips Inc., How Animals Live in the Forest, 
25 frames, color. Tujunga, California, l95l. 
12. Curricul~m Filmstrips .. , Inc~, How iulim&ls Live in J'resh 
Water, 25 frames, cOlor; '1'U3$iia, alifornia, 1951. 
13. Curriculum li'illnstrips, Inc., How Animals Live in the Grass-
lands, 25 frames, color. Tujunga, cai!rornla, 1951. 
14. Curriculum Filmstrip:'J Inc., How Animals Live in the Sea, 
25 frames, color. ~ujunga, california, 1951. 
15. Curriculum Filmstrips ;rnc ., How Animals Live in the SWamps, 
25 frames, color. Tujunga, Gallfornla, 1951. 
16. Curriculum Filmstrips, Inc., How Birds Get Their Food, 26 
frames, color. Tujunga, California, 1951. 
17. Curriculum Filmstrips, Inc., How Fish Get Their Food, 20 
frames, color. Tujunga, CaiHomia, 1951. 
16. Curriculum Filmstrip:'J Inc., How Insects Get Their Food, 
20 frames, color. ~~unga, California, 1951. 
19. Curriculum Filmstrips, Inc., How Living Thi~s Respond, 
25 frames, color. Tujunga, ciillfornia, 1 51. 
20. Curriculum li':l.lmstrips, Inc., How Mammals Get Their Food, 
31 frames, oolor. Tujunga, California, 1951. 
21. Curriculum Filmstri~s,Inc., How Reptiles Get Their Food, 
25 frames, color·, Tujunga, California, 1951. 
22. Curriculum Filmstrips, Inc., Leame d Behavior, 25 frames, 
color. Tujunga, California, 1951. 
23. Curriculum Filmstrips, Inc., Mineral :Reswroes, 31 frames, 
color. Tujunga, California, 1951. 
24. Curriculum F11mstrips1 Inc., Our Changing Earth, 26 frames, 
color. Tujunga, Cahfornia, 1!~51. 
25 • Curriculum Jlilmstrips, Inc., Parts of a Flowering Plant, 
26 frames, color. Tujunga, California, 1951. 
26 • Curriculum Filmstrips , Inc • , Soil Resources , 30 frames, 
black and white. Tujunga, California, 1951. 
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27. Curriculum Filmstrips, Inc., Spring in Country and Town, 
25 frames, color. Tujunga, Galifomia, 1952. 
28. Curriculum Filmstrips, Inc., Summer in Country and Town, 
25 frames, color. Tujunga, CBlifomia, 1952. 
29. Curriculum Filmstrips, Inc., Water Resources, 34 frames, 
color. Tu4unga, California, 1951. 
30. Curriculum Filmstrips, Inc., Wildlife Resources, 27 frames, 
color. Tujunga, California, 1951. 
31. Curriculum Filmstrips, Inc., Winter in Country and Town, 
25 frames, color. Tujunga, california, 1951. 
32, Encyclopaedia Britannica Films, Plant Life of the Desert, 
48 frames, color. Wilmette, Illinois, 1955. . 
33. Encyclopaedia Britannica Films, Story of Ice and Glaciers, 
56 frames, color. Wilmette, Illinois, 1953, 
34. Encyclopaedia Britannica Films, Stolt of Rivers, 56 
frames, color. Wilmette, Illinois, 953. 
35. Encyclopaedia Britannica :films, SUrvival in the Desert, 
48 frames color. Wilmette, Illinois, 1955. 
36. Eye Gate House, Inc., .Animal Babies and Families, 25 
fmmes, color. Jamaica, New Yoiii:, 1951. 
37. Eye Gate House, Inc., Animals Fit Themselves to Their 
Surroundings, 25 frames, color. Jamaica, NewYork, 1951. 
38. Eye Gate House, Inc., Animal Pests, 25 frames, color. 
Jamaica, New York, 1951. 
39. Eye Gate. House, Inc., Animals Struggle to Live, 25 frames, 
color. Jamaica, New York, 1951. 
40. Eye Gate House, Inc. , Butterflies and Moths, 22 frames , 
color. Jamaica, New Yom, 1955. 
41. Eye Qe.te House, Inc., Insects and Their Way of Life, 
25 frames, color. Jamaica, New York, 1951. 
42. E,e Gate House, Inc., Ins eats that Destroy Plants, 22 
frames, color. Jamaica, New York, 1955. 
43. Eye Qate House, Inc., Odd Insects the World Over, 22 
frames, color. JEIIlaica, N'ew York, 1§55. 
44 • Eye Qat e House, · Inc • , Surface of the Land, 28 frames, 
color. Jamaica, New York, 1956. 
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45. Eye Gate House, Inc., 'fbe Ant, 23 trames, color. Jamaica, 
New York, 191515. 
46. Eye Gate House, Inc., The Honeybee, 24 frames, color. 
Jamaica, New Yo Jk, u5 15. 
47. Eye Gate House, Inc., We Protect .Animals, 215 frames, color. 
Jamaica, New York, 1951. 
48. Eye Gate House, Inc., Woods in Autumn, 25 frames, color. 
New York, 1951. 
MI. Eye Gate House, Inc., Woods in Spring, 26 frames, color. 
Jamaica, New York, 1961. 
150. Jam Handy Organi2;ation, Fresh-water Shellfish and Amphi-
bians, 70 frames, color. Detroit, Michigan, 'iM8. 
151. Jam Handy Organization, J'resh-water Turtles and Fish, 
66 frames, color. Detroit, Michlsan, 1§48. 
152. J1111. Handy Organization, li:lw :iocks .Are Formed, 66 frames, 
bl SJk and Yil.i te. Detroit, JIHchigan, 1947. 
153. Jam Hendy Organization, Lite in Ponds, Lakes, and Streams, 
159 frames, color. Detroit, 11Uchlgan, 1948. 
M. Jam R-im.dy Organization, Our Earth Is Changing, 68 frames, 
black am white • 
55. Jam Handt;,()rganization, &all Fresh Water Animals a¢ 
Insects, 60 fraaes, color. Detroit, Michigan, 1948. 
156, Jf41D. Handy Organization, 'fbe Soil, 66 frames, black and 
white. Detroit, Michigan, 1§47. 
157 • Life Magazine, Filmstrip Division, Metamorphosis, 66 
trames, color. ·New York; 19152. 
158. Life Magazine, Filmstrip Division, Woods of Home, 
77 frames, color. New Yor~, 19155. 
59. Museum Exten,sion Service, Audubon's Birds, 46 frames, 
color. New York, 1955. 
60. Popular Soieroe Publishing Company, Saving the Soil, 
55 frames, color. New York, 1949. 
61. Popular Science Publishing Company, Using Our Forests 
Wisely, 55 frames, color. New York, 1949. 
62. Popular Science Publishing Company, !hat Is Soil? 52 
frames, black: and white. New York, 1950. 
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63. Society for Visual Education, Controlling Erosion 
and Woods, 54 frames, black and white. Uhicago, 
Illinois, 1951. · 
in l!'ields 
64. Society tor Visual Education, ~~~~=~""~=r-.::.;=~ 
60 frames, black: and white. 
65. Society tor Visual Education, HOw Birds Are Fitted for· 
Their Wolic, 36 frames, calor. Chicago, illinois, 1951. 
66. Society for Visual Eduoation, How Man Destroys Soil, 
52 frames, black and white, Chicago, Illinois, 1951. 
67. Society for Visual Eduoation, How Nature De.fends S§fl, 
50 frames, black and white. Chicago, Illinois, 19 • 
68. Society tor Visual Education, How Plants Grow and Repro-
~. 47 frames, color. Chicago, Illinois, 1951. 
69. Society for Visual Education, Insects and Their ·ww, 
44 frames, color. Chicago, Illinois, 1951. 
70. Society for Visual Education, Plants and .Animals in the 
Sprine;, 34 frames, color. Chicago, Ulinois,i95i. 
71. Society for Visual Education, Seed~ and deed Travel, 
46 frames, color. Chicago, Illino •• 1949. 
72. Society for Visual Education, Tellins Trees Apart, 44 
44 frames, color. Chica@P, nlinois, 1949. 
73. Society for Visual Education, Trip to the Autumn Woods, 
35 frames, color. Chicago, Illinois, 1951. 
74. Society for Visual Education, Winter in the Country, 32 
frames, color. Chicago, Illinois, 1951. 
A BlliLIOGRAPHY OF MATERIALS. 
FOR TEACIUNG CONSERVATION 
AND RESOURCE-USE J} 
1. American Fa1~ Research Association, George D. 
Scarseth, 300 Robertson Bldg., Lafayette, 
Indiana. 
Same Soil Fel~ility InfoDnation - a reprint, 
28p., singie copy free, limited supply. 
2. American Forest Products Industries, Inc., 
1816 N. Street, N.W., washington, D.C. 
1957-58 Bibliography of Teaching Aids - lists 
graded booklets, maps, charts, filiDS and 
teacher 1 s manual for teaching forest con-
servation. 
3. American Forestry Association, 919 17th St., 
N.-d., Washingtcm 6, D.C. 
Trees Every Boy and Girl Should Know, $.50. 
4. American Museum of Nattural History, Central Park 
West at 79th Street, New York 24, New York. 
5. 
Junior Natural IUstocy, monthly, t"L 50. 
Natural History, monthly - $5.00 including 
Associate Membership. 
1214 16th street 
1/ Adapted from National Association of Biology Teachers, 
Materials for Teaching Conservation and Resource-Use, 
Interstate Printers and Publishers, Inc., Danville, 
Illinois, 1958. 
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6. American Potash Institute, 1102 16th St., N.:l., 
Washington 6, D.C. 
Better Crops with Plant Food - a monthly mag-
azine, ,,?.10 a copy. 
7. Audubon Society of Canada, 181 Jarvis Street, 
Toronto 2, Canada 
Conservation and Nature Activities - 256 p., 
~4.50, education discount 20%. 
B. Banks Upshaw and Company, Publishers, 703 Brow-
der Street, Dallas 1, Texas. 
Series A-Birds, Series B-l':ammals. 
9. Boy Scouts of America, New Brunswick, New Jersey 
Soil and Water Conservation - I;:erit Badge 
Series, ;~p.25. 
10. California Redwood Association, 576 Sacramento 
Street, San Francisco, California. 
California Redwood-Its Properties and Uses. 
Tree Farms in California. 
11. Camp Fire Girls, Program Dept., 16 E. 48th Street 
New York 17, New York. 
Activities in Conservation and Nature Lore -
(Brief statement of their handling in the 
Camp Fire Program.) mimeo, 2 p., free 
12. Camp Fire Girls, Supply Division, 450 Avenue of 
Americas, New York, New York. 
Our Land - (Conservation activities for Camp 
Fire Girls.) mimeo, 46 p., 0.75. 
13. Caterpillar Tractor Company, Feoria, Illinois. 
Stop Your Floods Before They Start- 16 p., 
(Form No. 32391) 
14. Chamber of Commerce of the United States, Natural 
Resources Department, 1615 H Street, N.'J., 
Washington 6, D. C. 
Natural Resources Report - single copy free. 
15. Chicago Natural History Museum, Roosevelt Road 
at Lake Shore Drive, Chicago 5, Illinois 
Natural Landscapes of the United States, 
;$.25. 
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16. Chicago Teachers College, 6800 Stewart Avenue, 
Chicago 21, Illinois. 
Free and Inexpensive Teaching lliaterial for the 
Science Teacher - by ~furiel Beuschlein and 
J". M. Sanders, 1958 edition, 48 p., i~.25. 
Ready for distribution in spring 1958. 
17. Connecticut Forest and Park Association, 322 North 
Main Street, 'liallingford, Conn. 
Forest Trees Common to Southern New England and 
Adjacent Areas in New York State - $.75. each, 
discount on quantity orders. 
18. Conservation Education Association, C. 'N, Mattison, 
Pres., 10014 Greenock Road, Silver Spring, 
Maryland. ·i'l. F. Clark, Sec.-Treas,, Eastern 
l\Contana College, Billings, Montana. 
Selected References on Conservation Education 
for Teachers and Pupils. - 9.15. bulk rates 
available. 
19. Conservation Foundation, 30 East 40th Street, 
New York 16, New York. 
Conservation Handbook- by Samuel H. Ordway, J"r., 
76 p., \Pl.OO. 
Concepts of Conservation - a guide to discussion-
1957, 48 p., ~.25. 
20. Cranbrook Institute of Science, Bloomfield Hills, 
1iichigan, 
Bird Houses, Baths and Feed Shelters - :,,;.50. 
21. Deere and Company, llioline, Illinois 
Hungry Soil - 28 p. 
Soil Conservation - 32 p. 
22. E. I. DuPont de Nemours and Company, Public Rela-
tions Department, Wilmington 98, Delaware. 
The Story of Farm Chemicals - 32 p. 
23. Farm Equipment Institute, 608 S. Dearborn Street, 
Chicago 5, Illinois 
Land of Plenty - history of farm equipment in-
dustry in U.S.A. Single copy only. 
24. Farmer Bird Club, St. Paul 2, ltinnesota. 
Bird Stories - J,35, 
111 
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25. Farmers Educational and Cooperative Union of 
America, 1575 Sherman Street, Denver 3, Colorado 
Over All the Land - 45 p., ;;.35. 
26. Federal Cartridge Corporation, Department Y, 
Foshay Tower, Minneapolis, !Hnnesota. 
Primer on Conservation - ~.50 paper cover, 
$1.00 cloth bound. 
27. Field Enterprises, Inc., Educational Division, 
lilerchandise l,\art Plaza, Chicago 54, Illinois 
Conservation - Unit Teaching Plan #SO. 
28. Firestone Tire and Rubber Company, Department of 
Public Relations, Akron, Ohio 
4-H Program - Soil and 'dater l,)anual for Leaders. 
29. Forest-Farmers Association Cooperative, 66 Eleventh 
Street, N.E., F. 0. Box 7284, Station "C", 
Atlanta, Georgia. 
Forest Farmer ;,:anual - ,;>4. 00. 
30. Foundation for Economic Education, Inc., Irvington-
on-Hudson, New York. 
Law of the Land in England - by Edgar Bissantz 
The Lengthening Shadow of Government - by 
Edmund A. Opitz. 
Ownership In Common - by Dean Russell. 
31. The Garden Club of America, Conservation Co~~ittee, 
15 East 58th Street, New York 22, New York. 
The World Around You_ - limited quantities 1 
single packet free, additional packets ).35 
each. Reprints-free. 
32. General Biological Supply House, 8200 South Hoyne 
Avenue, Chicago 20, Illinois. 
Turtox Classroom Charts - ~.85 on subjects re-
lated to conservation: insects, birds, poison-
ous plants, food plants and others. List is 
available. 
33. Girl Scouts of the U.S.A., 830 Third Avenue, New 
York, New York. 
Leader's J-l:anual Guide - ;,:. 35. 
34. Haskell Institute, Publications Department, 
Lawrence, Kansas 
Classroom Activities Related to Natural Re-
sources, 1957 - 20 p. ~.30. 
Protect and Improve Precious Indian Soil -
80 p.' .~.30. 
35. Industrial Forestry Association, 1410 S.'o'f. 
Morrison Street, Portland 5, Oregon 
Forest Resources of the Pacific Northwest and 
Their se. 
36. Intermountain Indian School, Brigham City, Utah. 
Classroom Activities Relating to Natural 
Resources - ~.30 each. 
Protect and Improve Indian Soil - 80 p., ,;.30. 
Indian Land and Its Care - 91 p., ).40 Limited. 
37. International Paper Company, Southern I<raft Divi-
sion, r.':obile 9, Alabama. 
How Trees Put the Rain to Work. 
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'rhe Trees That Are liar ked for l.Carket. 
38. Izaak Nalton League of America, 304 'il. Randolph 
Street, Chicago 6, Illinois. 
Johnny Grass Seed - conservation action pro-
ject for all, ?.10. 
39. Ynopf Publishing Company, 501 11:adison Avenue, 
New York, New York. 
National Parks, 'dhat They L:ean To You and I.;e -
01.00. 
40. Charles E, Merrill Company, Columbus 15, Ohio. 
Little •:render Books - 'Nhere Anir::als Live - and 
many other titles $.18 each. See list of 
publications. 
Conservation of Natural Resources - a text unit, 
48 p •. ,;.30. 
41. Metropolitan Toronto and Region Conservation Author-
ity, Box 720, Hoodbridge, Ontario, Canada. 
r,;etropolitan Toronto and Region 
Conservation Authority - 1957, 12 p. 
Support Conservation - En.ioy Recreation - a r.:ap. 
,{here the Alders Grow - 55 p. 
Conservation Badges - 68 p. 
42, National Audubon Society, 1130 :Fifth Avenue, 
New York 28, New York. 
Audubon Nature Bulletins - ~.15 each, 5 or more 
~.10 each, 60 subjects. 
43. National Geographic Society, School Service 
Division, ~ashington 6, D.C. 
Separate color sheets from the National Geogra-
phic L:agazine, many subjects including fish, 
birds, insects, and anireals, are available in 
sets of 48 sheets for ~.50. 
44, National Parks Association, 2000 F Street, N.W. 
Washington 6, D.c. 
Exploring Our National Parks and !.'onurr,ents -
cloth 05.00, paper-bound ~3.45. 
45, National ,/ildlife Federation, Servicinl', Division, 
232 Carroll Street, N.J. ·.1ashington 12, D.'C. 
Our Endangered Jildlife - 32 p., ~/.15. 
46, Oxford Book Company, Inc., 222 4th Avenue, New 
York 3, New York. 
Conserving Our Resources - by Crosby J. Stock, 
60 p., 1953, ~.40. 
47, Row, Peterson Company, Evanston, Illinois 
Basic Science Education Series - Trees, Birds, 
Saving Our 'Nildlife, .later, Jater Supply -
other titles, $,48, ~.52, 
48, Science Research Associates, 57 /lest Grand Avenue, 
Chicago 10, Illinois, 
Life and Death of the Soil - .,,,60. 
49. Slingerland Comstock Company, R. F. D., t/1, .larren 
Road, Ithaca, Nev.J York. 
Aids to Knowin· Natural Science - 3. Lawrence 
Palmer, Text and Louis Acassiz Fuertes, 
(Drawings). 
Birds - 178 species, j,02 each. 
Anir:cals - 74 species, ,:,02 each. 
50. Soil Conservation Society of A."llcrica, 838 5th 
Avenue, Des :.:cines 14, Iowa. 
Down the River - 14 p., :.10. 
Story of Land- 16 p., .• 20 • 
• I onder of dater - 16 p., ,:. 20. 
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51. Standard Oil Company, Roo:~~ 1626, 30 }::ocke:Celler 
Plaza, New York 1, New York 
Our IneY~austible Resources. 
The ,fise Use of Natural Resources - reprint 
from The Atlanta l.ionthly - 4 p. 
52, Tennessee Valley Authority, Dept. of Forestry 
Relations, Harris, Tennessee. 
Tennessee Valley Forest - 17 p. 
53. Trees :Cor Tomorrow, Inc., Eotel i:errill Build-
ing, Eerrill, 'disconsin. 
How to Plant a Tree- 1 p., instructional 
sheets available in quantity. 
U. S. GOVERNl'iEi\TT SOURCES 
54, U. S. Department of Agriculture, Forest Service, 
'.Jashington 25, D. c. 
Eaterials to Hel Teach ]'orest Conservation -
bibliography 4 p., 1957. 
Suggestions for Integrating Forestry in the 
Modern Curriculum- 4 p., 1952. 
The :Sig Three: Water, Grass, Trees- 6 p., 1953 
Ranp;er 'Rithmetic - for sixth grade teachers, 
12 p.' 1949 
Ranger 'Rith2etic - for seventh p,rade teachers, 
12 p.' 1950 
Enemies of the Forest- 4 p., 1956. 
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·.rood-The l.:aterial of a 'l'housand Uses - 2 p., 1955. 
How Our Forests Serve Us- 4 p., 1956. 
Ahy Leaves Change Their Color- 2 p., 1950 
~hat the Forester Does for Jildlife- 4 p., 1953. 
How :.'Ian Starts New Forests - ? p., 1952 
How a Tree Grows - (Poster 16 x 21 inches, in 
color), 1955 
'/hat :,Je Get from Trees - (Poster, 28 x 40 inches, 
in color), 1957 
Forests and the Natural !i·ater Cycle - 4 p., 1957 
Single copies :Cree to teachers, 
55. U. S. Departwent of Agriculture, Office of Inforrla-
tion, -,/ashington 25, D. c. 
Eonthly list of new bulletins and films related 
to farming, marketing, and conservation. 
56. U, S. Department of Agriculture, Soil Conservation 
Service, Washington 25, D. c. 
An Outline for Teaching Conservation in Element-
ary Schools- Program Aid, 21 p., 1954 
Teaching Soil and dater Conservation - ~ 
Classroom and Field Guide - PA.-341 
Our Productive Land - "Ne Can Conserve and 
Improve It 'iihile Using It. - Information 
Bulletin No. 106, 16 p., 1953 
Books, Booklets, and Bulletins on Soil and 
and :rater Conservation, Agriculture -
Information Bulletin #63, 30 p., 1953. 
57. D. Van Nostrand Company, Inc., 120 Alexander 
Street, Princeton, New Jersey. 
Partners with Nature - by Ivah Green, 1950 $2.00. 
Conserving Soil - by l.ro. D. Butler, :;;3.96 
58. William G. Vinal, Professor of Nature Instruc-
116 
tion, R.F.D. #2, Vinehall, Norwell, l'assachusetts 
Outdoor School Room for Outdoor Living - ;J:l. 00. 
59. 'Nebb Publishing Company, St. Paul, Einnesota. 
Wild Animals of Field and Forest - 1950 
Intercr,ediate grades and up, :,;.35. 
60. W. lt. :Ielch Scientific Company, 1515 Sedgwick 
Street, Chicago 10, Illinois 
The Aquarium, Its Establishment and Care. 
61. '1/hi tman Publishing Company, 1220 Eound Avenue, 
Racine, Wisconsin. 
Guide Books of America (pocket guides) 
'Noodland Flowers, Green Book of Birds, Blue 
Book of Trees - 5 other titles, -~.25 ea~ 
62. Wild Flower Preservation Society, Inc., 3740 
Oliver Street, N. '.'1., :rashington, D. c. 
Poster - The Outdoor Code - 4 for ~.25 
Common Flowers- 2 p., 6 for ~.25.' 
llf 
BIBLIOGRAPHY OF CHILDREN'S BOOKS 
1 • .Ames, Gerald and Rose Wyler, The Earth's Stoat. Creative 
Educational Society, Kankno, i!nnesota, 1 7. 
2. Barker, Will~, 11~~~~~ Brothers, ~ Harper and 
3. Barnett, Lincoln u4 '!he lditorial Sta1'1' ot LD'E. Text 
Eapecially .Ad;f!,ecl bJ' laae Wftner Watson, '!he World 
le LiTe IA• A aad loJluster, New York, 1956. 
4. Berrill, laoquel.Ya, 
Company, New York, 
Dodd, Mead, and 
5. Bethera, Ray, 'l'hl 8tV, fiM:rt. stel'ling Publishing 
Company, Inc., itwo~ ~ 
6. DeTan, Michael B., tt~ft~~r,­Garden City Books, t 
7. Bronson, lilt rid s. , 'Ae f9J!4tr World o1' Ants. Harcourt, 
Brace and company, Nlew or~ 1937. 
s. Buck, Margaret Waring, Animals tbroWth the Yeq. Rand 
McNally and Company, Chicago, 1946. 
9. Buck, Margaret Waring, Pets +rom the Pond. Abingdon 
Press, New York, 1958. 
10. 
11. 
Cadbury, Bartr~ B., The CommunitY o1' Livin~~: ThiHs in ~•!h l!hSa !ltv. Creatin liucationa~ soc ety, 
c., ato, II nnesota, 1956. 
12. Cormack, M.B., f.• 1!'irst Book ot Tre!!. 1!'ranklin Watts, 
Inc., New Yor , l955. 
13. Dickinson, AU.t!,._.The lirst Book ot Pla.ats. 1!'rankl1n 
Watts, Inc., Bew fork, 1953. ~ 
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APPINDIX C 
. 
!he ••wtoa teachers reaponding to the queationaaire 
wrote in nried oo.aents conoerAing the hendbock and the 
aohool cup1Dg progru. !'hef •ar: 
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"As « :f'irat :rear tenher, I' a atraid I caa' t be 
.. oh help to :roa oa thia very interesting project. 
· one obeenation that I would like to JUke ia as 
tollowa: ETen it one does do pre-planaing re ~· trip, 
on tllat-IIOAIIq afternoon aeeting with the O'iap stttt, 
thq ..,. nto aan:r ot :rour ideas suggesting other• 
that Wftld be particularly appropo that week due to 
... tiler, ate. !his, I teel, is good as the:r handle 
the 'lllllll: ot the teaehing, 'bu.t then, .11.uoh planaing has 
been tor •ueht." 
One teaehor telt that at the present ttae the aohool 
oaapiag trip was not a worthwhile science experience, but 
that it could be. She o-ents: 
"I think ot taw tie-ins reaultiDc 1R 
~terboroup that e round locall:r. Present-
17, 1a 117 opinioa, the experience 1a easentiall:r 
social, and I question whether it is our responsibility 
to proTide this." 
In reterenoe to the proposed handbook, she oo.aenta: 
"Ia salt dettase, I have evolved a plan tor 117• 
aelt. SUch a haadboOk would have saYed ae a creat 
•eal ot work. It would be espeoiall:r helpful to 
those tor whoa the experitaoe is a'1'elativel:r new 
oae." 
·Another teacher telt that in order to have the school 
oupiag trip a worthwhile soitaoe experitace •••• "they shoUld 
han atro.a.ger awctuts to lead." B7 ,..~ .. tats" aha aeant 
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stu4ant teaohers • 
.A teacher with eoal14erable teachillg expert••• repr4e4 
the hudboolc as •••• "an exeellent uadertak1ac," and co.aants 
oa the handbook as toll~: 
the aq8'flted parts would se81l to u to be 
soarol tor a teacher mak1ag her plaas 
~0 tor the Pehrborough expert•••· 
a ~. I ~~ say tor a teacher doi&s 
the tii'ft \iat." 
'!'he itollow-up teachiag 1s reaar4ed as ver7 iaportani 
~ one of the teachers. He writes: 
"'n 117 op1J1ion, the foUow up period is the aost 
iaportant part ot the Peterborough trip. !here hal 
to be a peried of preparation, of course, or the whole 
th1ag can be a 4readtul shaables. But, although the 
general area has .... sketehed out, the class-rooa 
teacher does not kaow all the specifics before the 
e;per1uee ·takes place. If there is no follow up, 
the whole 'llhing is a waste of 111ae." 
One teacher hat a ea.pletelr negatiYe reao111on to the 
sohool eaap1ag prograa as tar as a .learaiac st.tuaUoa 111 
the area ot scienca was coaceraed. stie writes: 
~ feeling is that the entire Peterborough 
projeet is a was'lle of tiae as tar as a science pro-ject is ooncerned. Its onl7 Yalue is a social one 
and uould be recognized as such. I was not iapreaaed 
with aar ot the supposed "science experiences" pro-
Tided tor b7 the prosraa, and feel that rather than 
a handbook, the whole progru should either be dis-
carded or entirelr reYaaped." 
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